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Pabouass mporpamma y4eOHOM MUCHUIUIMHBI «XHUMHA» pazpaboTaHa B
coOoTBETCTBUM ¢ DeiepaabHbIM rOCYJapCTBEHHBIM 00pa30BaTEbHBIM CTaHAAPTOM
cpeaHero mpodeccuoHalbHOrO 00pa3oBaHus Mo crennaibHocT 35.02. 16
35.02.08 DneKTpOTEXHUYECKHUE CHUCTEMbl B arpoNpOMBIIIICHHOM KOMILIEKCE
(AIIK) yrtBepxknenHoro Ilpumkazom MuHucTepcTBa mpocBemeHuss Poccun ot
_27.05.2022r. Ne 368, ®enepaibHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM CpeaHero oOiero oOpa3oBaHusi, yTBepxkIeHHoro Ilpukazom
MunucrepctBom obpazoBanus u Hayku Poccum ot 17.05.2012 r. Ne 413 (pen.
[Ipukazom MunuctepcTBa oOpazoBanus u Hayku Poccun ot 12.08.2022 1. Ne 732),
OpUMEpPHOW  TporpaMMoil  00meoOpa3oBaTeIbHOM ~ y4eOHOM  JUCIUIUIMHBI
XUMHS___ TS npodeccnoHaTbHBIX o0pa3oBaTeNbHbIX OpraHM3aIluii,
PEKOMEHI0BaHHOU denepanbHBIM roCy1apCTBEHHBIM OFOKETHBIM
00pa30BaTEeNbHBIM  YUPEKICHHEM  JOMOJHUTEIBHOTO  MPOo(ecCHOHAIBHOTO
oOpazoBanust «/HCTUTYT pa3BUTUS NPOPECCHOHATBHOIO OOpa3oBaHUSD  OT
30.11.2022 r. mpotokon Ne 14 — u  PexoMeHmanusiMu 1O OpraHuA3aluu
NOJly4YEeHUs  CpedHero  odmero oOpa3oBaHMsT B Ipeneigax  OCBOEHUS
00pa30BaTeNbHBIX IPOrPaMM CPEIHETO NMPOPECCUOHAIBHOTO 00pa3oBaHus Ha Oase
OCHOBHOro oo0mero oOpa3oBaHus (mucbMo JlemapTamMeHTa TIoOCyIapCTBEHHOM
NOJUTUKA B chepe cpeaHero  mnpodeccuoHambHOro  o0pa3oBaHUS U
npodeccuoHanpHOoro 00y4deHuss MuHucTepcTBa mpocBemieHuss — Poccun ot

01.03.2023 . Ne 05-592).

CocraBurenu: npenogaBarenu  kKadeapel  001Ieo0pa3oBaTEIbHBIX
mucuuiuind Hepsidosa T.B., k.1.H. ['amenko 2.0.
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1. ACHIOPT TPOT'PAMMBI YUYEBHOM JIUCOUTLTAHBI

«XHUMMUSA»
1.1. O61acTh NPUMEHEHUsI IPOTrPAMMBI

[IporpaMma y4yeOHOM JHUCLUMIUIMHBI  SIBJISETCA  YacTbi0  MPOTPAMMBbI
NOJATOTOBKHM CIIELHATUCTOB cpeaHero 3BeHa B cooTBercTBuu ¢ @I'OC CIIO mno
cnenquanbHOCTH 35.02.08D7€KTPOTEXHUYECKUE CUCTEMBI B arponpOMBIILIEHHOM
komruiekce (ATIK)

1.2 Mecto  NUCHMIUIMHBI B  CTPYKType MpOTrpamMMbl  MOATOTOBKH
CHELMATUCTOB CPETHETO 3BEHA

OO01eoOpa3oBaTenibHasl JUCHUIUIMHA «XHUMHA» H3y4daeTcss Ha 0a30BOM
ypOBHE B 00111€00pa30BaTEILHOM IIUKIIC y4eOHOro0 TiaHa OCHOBHOM
npo¢ecCuOHaIBbHON o0Opa30BaTeNIbHOM IpOrpaMMBbl CHEIHAIbHOCTH:
35.02.08D51eKTPOTEXHUUECKME CHUCTEMBI B  arpOIPOMBIILICHHOM KOMILUIEKCE
(AIIK).

TpynoeMKoCTh ITUCHUIUIMHBI «XHUMHUsA» Ha 0a30BOM YPOBHE COCTaBIiseT 88
4acoB, M3 KOTOPBIX /2 dYacoB - 0a30BbI Momynb (7 pa3aenoB) u 16 gacoB -
NPUKIATHON MOIynb (2 paszierna), BKIIOYAMONIMA MPaKTUKO-OPHEHTHPOBAHHOE
coJiep)KaHue KOHKPETHOM MPOoQeccHn Wi CIIenaIbHOCTH.

1.3. Heuan u 33124 AUCUMIJIMHBI — TPeOOBaHHUS K pe3y/JbTaTaM 0CBOEHHA
AUCHMIIMHBI

1.3.1. Ileaw u 3agauu JTUCHUILINHBI
@OpMUPOBAHUE Y CTYJICHTOB IMPEACTABICHUS O XHWMHUYECKOM COCTABISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBl MHpPA KaK OCHOBBI MPUHATUS PEUICHUNA B
JKU3HEHHBIX M TMPOW3BOJICTBEHHBIX CHUTYalMSIX, OTBETCTBCHHOIO IIOBEICHUS B
IIPUPOJHOM CpeJie.
3amauu TUCUMILIUHBI:
1) chopmupoBaTh TNOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOIIEH Cpelie, UETOCTHOW HAyYHOU KapTUHBI MUPA,
B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;
2) pa3BUTh yMEHHUSI TPOBOAUTH pacueThl IO XUMHUYECKUM QopMmyiaM U

YPAaBHEHUSIM XUMHYECKUX PpEAKLMH, IUIAHUPOBaTh W  UHTEPHPETUPOBATH



pe3yJbTaThl XUMHUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM TPOBEACHUS XHUMHYECKUX  OKCIEPUMEHTATBHBIX
UCCJIEI0BAaHUM C COOI0/IEHHEM MpaBul 0€30MMacHOr0 OOpallleHHsl C BEeIIeCTBaMHU U
71a00paTOPHBIM 00OPYIOBAHUEM;

4) pa3BUTh YMEHUS AHAIM3UPOBATH, OLICHUBATH, POBEPSTh HA TOCTOBEPHOCTH U
000011aTh MHPOPMALIMIO XUMHUYECKOTO XapaKTepa U3 Pa3INYHbIX HCTOYHHUKOB;

5) cdopmMupoBaTh YMEHHUS MPOTHO3UPOBATH MOCIEICTBUS CBOCH NEATEIBLHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) chopMupoBaTh MOHMMAHUE 3HAYMMOCTH JTOCTHKCHUN XUMHUYECKON HAyKd |

TEXHOJIOTUM JIJIs1 pa3BUTHUS COIIMATBHON U MMPOU3BOACTBEHHOM cdep.



1.2.2. Ilnanupyemble pe3yJbTAThl 0OCBOEHUSA 001Ie00pa3oBaTeIbHOM JUCHUIINHBI B c0oTBeTcTBUM ¢ PI'OC CIIO u

HAa OCHOBE

Koa u

HAUMEHOBAHME  [napupyemble pe3yJbTaThl OCBOCHHS TUCIHILTHHbI

(opmupyembIx

KOMIICTCHIIMU

O6ume’ JIMCHMILIHHADHBIE

OK 01. JIP 05 B wactu Tpya0BOro BOCIIUTAHUS: [TP6 2 BmageTh CUCTEMOW XMMHYECKHX 3HAHUH,

Bri6upats - TOTOBHOCTh K TpyAy, OCO3HAaHHME IIEHHOCTH | KOTOpas BKJIIOYAET: OCHOBOMOJIAraloIIne

CIIOCOOBI MacTepCTBa, TPYI0JIOOHE; NOHATUS  (XMMHUYECKHM  DJIEMEHT,  aToM,

pelieHus 3a1ay | - TOTOBHOCTh K AKTUBHOU JCSITEILHOCTH | QJIGKTPOHHAst 000JI0uka artoma, s-, p-, d-

npoeccuoHanb | TEXHOJIOTHYECKOM U COIMAJIbHOW HANpaBJIEHHOCTH, | DJIEKTPOHHBIE ~ OpOMTaJM  aTOMOB,  HOH,

HOI CIIOCOOHOCTD MHULIMUPOBATH, IJIAHUPOBATH U | MOJIEKYJIA, BAJICHTHOCTb,

NEATEIIbHOCTH CaMOCTOSITEIIbHO BBITIOIHATH TAKYIO AEATEIbHOCTD; 3IEKTPOOTPULIATENBHOCTD, CTENEHb OKHUCIIEHUS,

MPUMEHUTENBHO | - HHTEpEC K pa3nyHbiM chepaM mpodeccuoHaTbHOM | XUMHUYECKasl CBs3b, MOJb, MOJIApHAas Macca,

K  Pa3JIMYHBIM | JEATEIbHOCTH, MOJISIpHBI ~ 00bEeM,  YIJIEpOAHBIA  CKEJIET,

KOHTEKCTaM OBnajieHHEe YHUBEPCATBHBIMU YU€OHBIMU GbyHKIIMOHATBHAS TPYIIA, pajuKal, U30MEpus,
MO3HABATEIbHBIMU JICUCTBUSMMU: U30MEpPbl, TOMOJIOTMUECKUU Psl, TOMOJIOTH,
MP 01 a) 6a30BbI€ JJOTHYECKUE ACHCTBUS: YIJIEBOAOPOIbI, KUCIOPOJ- U a30TCOAEpKAIIue
- CaMOCTOSITENIbHO (DOPMYIMPOBATH U AKTYyJIM3UPOBATH | COCAMHEHUS, OMOJIOTHYECKH aAKTUBHBIE
npo0JieMy, paccMaTpyBaTh €€ BCECTOPOHHE; BelecTBa (yrieBo/Ibl, )KUPHI, OCJIKK), MOHOMED,
- yCTaHaBNWBaTh  CYIIECTBEHHBIM  MPHU3HAK  WJIMU | IOJUMED, CTPYKTYpHOE 3BEHO,
OCHOBAaHMsI  JIJIi  CpaBHEHUS, KJacCU(UKAIMU | | BLICOKOMOJEKYIJISIPHbBIC COEMHEHUS,
00001IeHN S, KPUCTAJUIMYECKasl PelIeTKa, TUIBI XUMHYECKUX
- ompenensaTh  IeJMM  JeATEIbHOCTH,  3a/aBaTh | peakiui  (OKUCIUTEIHbHO-BOCCTAHOBUTEILHBIE,
napaMeTpbl U KPUTEPUU UX JOCTHKECHUS; 9K30-M JHAOTEPMHYECKHE, PEAKIMU HOHHOTO
BBISIBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUHUSI B oOMeHa), pactBop, AIEKTPOJIUTHI,
paccMaTpUBAEMBbIX SIBICHUSIX; HEDBJIEKTPOJIUTHI, AIEKTPOJIUTHYECKAS
- BHOCUTh KOPPEKTHBBI B JESATEIbHOCTb, OIEHUBATH | TUCCOLUMALNS, OKHCIHUTENIb, BOCCTAHOBHUTEIb,




COOTBETCTBHE PE3yJIbTATOB IEJISIM, OIEHUBATh PHUCKHU
IIOCJIEICTBUH NEITEIILHOCTH,

- pa3BHBATh KPEATHMBHOE MBIIUICHHE IPU PEIICHUU
YKU3HEHHBIX MPo0IeM

JIP 07 6) 6a30oBBI€ HCCIIEIOBATEIBCKUE ICUCTBUSA:

- BIAJETh HaBBIKAMH Y4Y€OHO-HCCIIEIOBATENbCKOW U
MPOCKTHOW  JIEATENTLHOCTH, HAaBBIKAMU pa3pericHus
po0em;

- BBIIBJISATH  NPUYHHHO-CJICACTBCHHBIE  CBSI3M U
aKTyaJIM3upoOBaTh 3a/Jady, BBIIBUTATh THIOTE3Y €€
perieHus, HaXOIUTh apryMEHTHI IS JO0Ka3aTeIhCTBa
CBOMX YTBEpKICHHUH, 3a/1aBaTh MapaMeTPbl U KPUTECPUHU
pelieHus;

- aHaJIM3UPOBATh IOJYYEHHBIC B XOJC PCIICHHS 3aJ1auu
pe3yJbTaThl, KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHECHHE B HOBBIX YCIOBHUSX;

- YMETh TIEPEHOCHUTHh 3HAHUS B II03HABATCIbHYIO U
MPAKTHYECKYIO0 00J1aCTH KU3HEACATECILHOCTH;
- yYMETh  WHTETPHPOBATH  3HAHUA U3
MpeAMETHBIX 00JacTei;

- BBIIBUTATh HOBBIC HJCH, MpeasiaraTh OPUTHHAIBHBIC
TTOIXO/IBI ¥ PEIIECHUST; CTIOCOOHOCTh UX MCIIOIh30BaHUS B
ITO3HABATEJIbHON U COLMAIIBHON MMPAKTUKE

pa3HbIX

CKOPOCTh XMUMHUYECKOW pEaKUuu, XHUMHUYECKOE
paBHOBecHUE), TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHHSI OPraHUYECKUX BEIIECTB
AM. bytnepoBa, Te€Opus 3JIEKTPOIUTAYECCKON
THUCCOLMAlUM, Tepuoauuecku 3akoH J[.H.
MeHnaeneeBa, 3aKOH COXpPAaHEHUS  MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUAN SI3bIK XUMUHU,
dakToIOTHYECKUE CBEACHUS O CBOMCTBAx,
COCTaBe, MOJTyYEHUH 151 0e301macHOM
VCTIOJIb30BAHNUN BAKHEUIIIMX HEOPTAHUYECKUX U
OpraHUYECKHUX BEIIECTB B OBITY U MPAKTUYECKON
NESATEIbHOCTH YEJIOBEKA;

- YMETH BBIABIITH XapaKTEPHbIC IPU3HAKU
MU U B3aUMOCBS3b W3YYCHHBIX IIOHATUH,
IIPUMEHATh COOTBETCTBYIOIIME MOHATHUS IIPU
ONIMCAHUU CTPOCHHMS U CBOWCTB B3aUMOCBS3b
VU3yUYECHHBIX MIOHSATHUH, IPUMEHSITh
COOTBETCTBYIOIIME IIOHATUS IIPU  OINMUCAHUU
CTPOEHHSI U CBOWCTB HEOPraHWYECKUX U
OPraHWYECKUX BEIIECTB M WX MPEBPAIICHUI;
BBISIBJISAITH B3aUMOCBSI3b XMMHUUYECKUX 3HAHHUM C
MOHATUSMU W TPEICTABICHUSIMA  JIPYTUX
€CTECTBEHHOHAYYHBIX TTPEAMETOB;
I[IP6 3 ymeTh WHCHOJIB30BATH HAUMEHOBAHUS
XMMHUYECKUX COCIMHEHUN MEXIYHApPOIHOTO
COI03a TEOPETHYECKOW WU MPUKIIATHOW XUMHHU U
TPUBHUAJIbHBIE HA3BAHUS BAXKHEWIINX BEIIECTB
(oTuneH, — ameTwieH, — rauNepuH,  (eHod,
dbopmanpaerua, yKCycHash KHCIOTa, TJIHIHH,




yrapHblii Ta3, YIVIEKUCIBIA ra3, aMMHAK,
raiieHasi U3BeCTbh, HEeralleHasi U3BECTh, MUThEBAs
cola MW JpYrux), COCTaBIATH  (HOPMYJIBI
HEOPTraHWYECKUX U OPraHUYeCKHX BEIIECTB,
ypaBHEHUSI XUMUYECKUX PEAKIINIl, OOBSICHATh UX

CMBICI; MOJTBEPKAAThH XapaKkTePHbIE
XUMHUYECKHUE CBOMCTBA BEIIIECTB
COOTBETCTBYIOLIUMU JKCIIEPUMEHTAMU u

3anUCAMM YPABHEHUN XMMHUYECKUX PEAKIIM;
- YyMETh  yCTAaHaBJIMBATh  IPUHAIIEKHOCTH
V3YYEHHBIX HEOPraHWUYECKUX U OPTaHUYECKHUX
BEILIECTB K OIPEIECIECHHBIM KJaccaM M rpynmnam
COCAUHEHNN, XapakTepU30BaTb HX COCTaB U
BAKHEUMIIIME  CBOWCTBA; ONPENEIATb  BUJbI
XUMHUYECKUX CBs3eM (KOBaJCHTHAs, WOHHAs,
MeTaJlJInyecKas, BOJIOpOAHAs), THIIbI
KPUCTAIIINYECKUX peLIETOK BEILIECTB;
KJIAaCCU(PUIIMPOBATh XUMUUYECKUE PEAKLINU;
- chopMHUpOBaThH IIPEACTABIICHHUS: 0
XUMHAYECKOU COCTaBIIAIOLIEN
€CTECTBEHHOHAYYHOW KAPTUHBI MHUpPa, pPOJU
XUMHAH B TIO3HAHWW SIBJICHUW NPUPOIBI, B
(GOpMHpPOBAaHUM  MBIIUIEHUS W KYJbTYpPBI
JUYHOCTH, €€ (PYHKIIMOHAIILHOM TI'PAMOTHOCTH,
HEOOXONUMOW [UIsl PEIICHUsS MPAKTHYECKUX
3aJjad M DKOJIOTMYECKH  OOOCHOBAaHHOTO
OTHOILLIEHUS K CBOEMY 30POBBIO U IIPUPOIHOU
cpene;

[IP6 4 ymeTr TPOBOAUTH pacCyETHl MO




XUMHYECKUM  (GopMyllaM H  ypaBHEHUSIM
XUMHYECKUX peakluid C  HCIOJIb30BaHUEM
GU3NYECKUX  BEIMYWH,  XapaKTEePHU3YIOIIUX
BEIIECTBA C KOJMYSCTBCHHONW CTOPOHBI: MAaCCHI,
obbema (HOpMallbHBIE ~ YCJIOBHS) Ta3O0B,
KOJIMYECTBA BEIIIECTBA, MCIIOJIb30BATh
CUCTEMHBIC XUMUYECKUE 3HAHMS VIS TIPUHATHS
pemeHnii B KOHKPETHBIX  JKU3HCHHBIX
CUTYyalMsIX, CBS3aHHBIX C BEMIECTBAMHU U WX

IMPUMCHCHUCM

OK 02.
Hcnons3oBath
COBPEMEHHBIE
cpencTsa
IIOMCKA, aHAJIN3a
U
VUHTEpIpETalN
uHpopMaluu U
UH(OPMAIMOHH
bl€ TEXHOJOTUU
TUISL
BBITIOJIHEHHUS
3a/1a4y
npodeccroHanb
HOM
NEeATEIbHOCTH

B o6nacT IEeHHOCTH HAYYHOTO MTO3HAHHUS:

JIP 04 chopMUpOBAaHHOCTE  MHPOBO33PEHUSI,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSI
HAyKW U OOIIECTBEHHOM MPAKTHKW, OCHOBAaHHOTO Ha
UaJiore  KyJbTyp, CIIOCOOCTBYIOILETO  OCO3HAHUIO
CBOETO MecTa B
MOJIMKYJIBTYPHOM MHPE; COBEPIICHCTBOBAHUE S3BIKOBOM
u YUTATEIbCKOMN KYJBTYPBI KaK cpencTBa
B3aUMOJICUCTBUSI MEXKIY JIOJbMH M TO3HAHUS MUPA;

OCO3HAHME  I[IEHHOCTHM  HAy4YHOM  JEATEIBHOCTH
TOTOBHOCTh OCYUIECTBJISTh MIPOEKTHYIO u
UCCJIEIOBATENBCKYIO JIEATEIbHOCTh MHANBUAYAJIBHO U B
rpyIie

OBnagenue YHUBEPCATbHBIMU y4eOHbIMU

MO3HABATEIIbHBIMU JCHCTBUSMHU:
MP 04 B) pabota c nHbOp™MaIHEii:
- BIAJCTh HaBBIKAMHU TMOJy4YeHUs WHOOPMAIMN U3
UCTOYHUKOB  pa3HbIX  THIIOB, CaMOCTOSTEIILHO
OCYIIECTBJISTh TOUCK, aHaJM3, CHCTEMATH3allui0 |

[IP6 3 yMerp mJIAHUPOBaTh M BBINOJHATH
XUMHUYECKUH  JKCHEpUMEHT  (IpeBpalleHUs
OpPraHMYECKUX  BEIIECTB NPU  HArpeBaHUM,
NOJIyYCHUE STUIEHA U M3YYEHHE €ro CBOMCTB,
KAUE€CTBEHHbBIC PEAKIIMM HA aJIbICTHUbI, Kpaxmal,
YKCYCHYIO KHUCJOTY; JeHaTypauus OElKOB IpH
HarpeBaHUM, LBETHbIE  pEaKkUMU  OEJKOB;
IPOBOJUTH

peaklMy HOHHOIO OOMEHa, OMNpEeNeNsTh Cpeny|
BOJHBIX PAaCTBOPOB, KAUECTBEHHBIE PEAKLIMU HA|
cynbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHWUS; PelllaTh SKCHEPUMEHTAIbHBIE
3agaun o temMam "Metamibsl" u "Hemeramis") B
COOTBETCTBUU C npaBuIaMu TEXHUKH]
0€30MacHOCTH NMpU OOpalIeHUH C BEIIECTBAMU U
1ab0paTOPHBIM  O00OPYJIOBAHUEM; TPEJCTABIISATH
pe3ynbTaTbl XUMUYECKOTO OKCIIEPUMEHTa B
¢opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peaknmii ¥ GOPMYIHPOBATH BBIBOJBI HA OCHOBE




UHTEpHpeTalnui0 MHGOPMAIMK PA3TUYHBIX BUAOB H
dbopm npeacTaBICHUS

- CO3/1aBaTh TEKCThl B Pa3IMYHBIX (hopMaTax ¢ y4eTOM
Ha3HaueHUs HHPOPMALIMM ¢ IEJIEBOW ayAUTOPHH,
BBIOMpAss ONTUMaJbHYIO (OpMYy TMpEACTaBICHUS U

BU3yaJ3allNH;
- OLICHUBATh JTIOCTOBEPHOCTD, JIETUTUMHOCTD
uHOpMaIMu, €€  COOTBETCTBHE  TMPAaBOBEIM U

MOPAJIBHO-3THYECKUM HOpMaM
- HCIIOJIb30BATh CPEACTBA MH(POPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B pEeILICHUN
KOTHUTUBHBIX, = KOMMYHUKaTHUBHBIX U
OpraHM3alMOHHBIX 337a4 C COOJII0IEHnEM TpeOOBaHUI
HPrOHOMUKHU, TEXHUKU O€30IaCHOCTH, TUTHEHBI,
pecypcocOepekeHusl, MPAaBOBbIX U ATUYECKUX HOPM,
HOpM MH(POPMAITMOHHON

0€30IacHOCTH;

- BJIaJIETh HaBbIKaMU PACIIO3HABAHUS U 3AILUTHI
uH(popmanuu, THPOPMALIMOHHON 0€30MacHOCTH
JUYHOCTH;

ATUX PE3YyJIbTATOB;

[IP6 6 yMerpb aHAIM3UPOBATH XUMHUUYECKYIO
uHpopManuio, TMOJyd4aeMyl W3  Pa3HbIX
HUCTOYHUKOB (CpPEJCTB MaccoBOM HH(opMaruu,
cetb IHTEpHET U ApyTHe);

-1IP6 4 BnageTb OCHOBHBIMH METOJAMU
HAy4YHOTO TMO3HAHUS BEIIECTB M XUMHUUYECKUX
SIBJICHUU (mabmroeHue, U3MEpeHune,
AKCIIEPUMEHT, MOJICTUPOBAHUE); YMETh
MPOBOJAUTH PACUEThI IO XUMUYECKUM (DopMysiam
U YpaBHCHUSIM XMMHUYECKMX peakluuil ¢
HCITOJIb30BAHUEM buznYecKux BCJINYHH,
XapaKTEePU3YIOIINUX BEIIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0Obema
HOpMaJIbHBIE  yCJIOBHS) Ta30B, KOJIMYECTBA
BCIIIECTBA,; HCIIOJIb30BaTh CHCTEMHBIC
XUMHWYECKUE 3HAHUS Il IPUHATUS PEUICHUM B
KOHKPETHBIX JKU3HECHHBIX CUTYyalUSX,
CBSI3aHHBIX C BEILIECTBAMU U UX TPUMEHEHHEM

OK 04.
DddexTuBHO
B3aMMOJICHCTBOBA
Tb U paboTaTh B
KOJUIEKTUBE u
KOMaH/I€

- TOTOBHOCTL K CaMOpa3BUTHUIO, CaMOCTOATCIBHOCTH U

CaMOOIIPEICIICHUIO;
MP 03 OBnanenue HaBbIKAMU y4eOHo-
HCCIICIOBATENIBCKOM,  MPOEKTHOM M COLMAJIbHOU
JICATEIIbHOCTH;
OBnajeHre yHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMHU
JNICUCTBUSIMHA:

JIP 07 6) coBMecTHasI 1eATETbHOCTB:
- IOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHTHOM

[1PG 3 ymeTh MIaHUpOBaTh W BBINOIHAThH
XUMUYECKUNA  DIKCIEPUMEHT  (MpeBpalleHUs
OpraHUYeCKMX BEIIECTB MpPU HArpEeBaHUH,
NOJIyYeHHE STUJIEHA U U3YYEHHE €ro CBOWCTB,
KaueCTBEHHbIE  pEakUMM  Ha  aJbJCTH]bI,
Kpaxmall, YKCYCHYIO KHUCJOTYy; J€HaTypauus
OEKOB TpU HArpeBaHHM, ILBETHBIC pPEAKIHUU
OCJIKOB; TPOBOAUTH PEAKIIMM MOHHOTO OOMEHa,
ONpeNeNsTh  Cpelly  BOJHBIX  pacTBOPOB,




U UHAUBUIYaTbHON pabOThI;

- TPUHUMATh  LETd  COBMECTHOM  JIESITENIbHOCTH,
OpraHU30BbIBaTh M KOOPAMHHUPOBATH JCUCTBUS MO €€
JIOCTHKEHHUIO: COCTaBJIATh TUTaH JEUCTBUI,
pacmpeneniaTbh poJid C YYETOM MHEHUH YYaCTHHKOB
00CYXXJIaTh Pe3ybTaThl COBMECTHOM pabOTHI;

- KOOPIMHUPOBATh W BBITIONHATH PabOTy B YCIOBHUSIX

peanbHOT0, BUPTYAJBHOTO W  KOMOMHHPOBAHHOTO
B3aMMOJICHCTBUS,

OCYIIECTBIISITh MO3UTUBHOE CTpPaTEru4eCcKOe
MOBEJACHUE B PA3JIMYHBIX CHUTYalUAX, MPOABIATH

TBOPYECTBO U BOOOPaKEHUE, ObITh MHUITUATUBHBIM
OBnazieHWE  YHUBEPCAJIbHBIMH  PETYJISTUBHBIMU

JICUCTBUSIMHU:

MP 02 r) npunsarue ce0si u APYTUx JrOCH:

- IPUHUMATh MOTUBBI U apPTYMEHTHI IPYTUX JIIOJIeH Mpu

aHaJM3€ pe3yJIbTaTOB JECATEIbHOCTH;

- IpU3HAaBaTh CBOE NPaBO W NpaBO APYrUX JIIOAECH Ha

OIIINOKMU;

pa3BUBaTh CHOCOOHOCTh MOHUMATh MHUP C MO3ULUU

JIPYTOro YeJIoBeKa

KaueCTBEHHbIE PEaKIMK Ha cylbdart-, kapOoHaT-
U XJIOPUJ-aHUOHBI, HA KATUOH aMMOHHS;

[IP6 5  pemarp >KCIEPUMEHTAJIbHBIC
3amaun no tremMam "Mertamel" u "Hemeramiel" B
COOTBETCTBUU c IpaBUJIaMH TEXHUKHU
0€30IacCHOCTH TIPU OOpallleHUU C BEIIECTBAMHU U
1a060paTOPHBIM 000PYIOBAHUEM; TPEACTABIIATH
pe3yabTaThl XUMHUYECKOTO 3KCIIEPUMEHTA B
dbopme 3amucu ypaBHEHHUN COOTBETCTBYFOIIMX
peakiuii 1 GOpMyJIUPOBATH BBHIBOJLI HA OCHOBE
ATUX PE3YJILTATOB

OK 07.
CopercTBOBaTh
COXpaHEHUIO
OKpYKarolen
cpebl,
pecypcocbepexe
HUIO,
IPUMEHSATH

JIP 14 B 06y1acTH 3K0JIOTHYECKOTO BOCITUTAHUS:

- c(hopMHPOBAHHOCTh  DKOJIOTMYECKOW  KYJIBTYpHI,
MOHMMAHUE  BIHUSHUS  COLMAIBHO-3KOHOMHYECKUX
IPOLIECCOB HA COCTOSIHUE NPUPOAHOM M COLMAIBHOU
Cpenpbl, OCO3HaHHE TJI00aJTbHOTO xapakrepa
HKOJIOTHYECKUX MPOOIIEM;

- TUIAHUPOBAaHHUE M  OCYIIECTBIICHUE
OKpYXalUIed Cpeae Ha OCHOBE

NEUCTBUU B
3HAaHUA IeJIen

[1P6 1 chopMHpOBATh TPEACTABICHUS: O
XUMHAYECKOU COCTaBIIAIOLIEN
€CTECTBEHHOHAYYHON KApTUHBI MHUpa, PpOJIH
XUMUU B TI03HAHUM SIBJICHUN MPUPOAIBI, B
(GOpMUPOBAHMN  MBIIUIEHUS UM KYJbTYpbI
JUYHOCTH, €€ (PYHKUMOHAJIBHON TPaMOTHOCTH,
HEOOXOAUMOW Ui pEIICHUs MPaKTUYECKUX

3aJad n 9KOJIOTN4YC€CKH 000CHOBAHHOTO




3HAHUSA 00 | yCTOMYMBOTO pa3BUTHSI YEJIOBEUECTBA; OTHOLIEHUS K CBOEMY 3JI0POBBIO U IPUPOJHOU

U3MEHEHUU aKTUBHOE HEIpUATHE JEHUCTBUM, NPHUHOCSAIIMUX BpeEx | Cpele;

KJIMMATa, OKPYKAIOIIEH CPELE; [IP6 5 ymerp  coOmrogarh — MOpaBuia

IIPUHLUIIBI - YMEHHE IIPOTHO3UPOBATh HEOJAroNpUsTHBIE | SKOJOTUYECKH LIEJIECO00pPa3HOTO IOBEACHUS B

OepexKIINBOTO HKOJIOTUYECKUE  TIOCIEACTBHS  MPEANPUHUMAEMBIX | OBITY U TPYNOBOM JEATENbHOCTH B LEIAX

IIPOU3BOJICTBA, | AEMCTBUH, IPENOTBPAILATD HX; COXPAaHEHMUSI CBOEr0 3J0pPOBbS M OKPYKAOLIEH

3¢ dHeKTUBHO - PacCIIUpEHHUE ONbITa ACATEIBHOCTH JSKOJIOTMYECKOM | IPUPOAHOW  CPENbl; YYUTBHIBATH  OIACHOCTH

JNEUCTBOBAaTh B | HAPABJIEHHOCTH; BO3JIEUCTBUSA Ha KUBBIC OpraHu3Mbl

ype3BblUaiHbIX | MP 03 OBJIaJICHUE HaBbIKaAMU y4eOHO- | ONIpeIeTICHHBIX ~ BEIIECTB, TOHWMAasi CMBICT

CUTyalUsAX WCCIIEOBATENbCKOM,  IPOEKTHOW WM COLMAJIBHOM | OKA3aTelIs IpEeAEIbHON JOIyCTUMOM
JEATEIBHOCTH; KOHIICHTPALIMHU

I1K 3.2. I[IP6 1 CdopmHpoBaHHOCTH MpPENCTABICHUH O
JIP 09. I'oToBHOCTHh M CIIOCOOHOCTH K OOpa30BaHMIO, B (popmup | peAcTar

Ocy1iecTBIATh ., | MECT€ XUMHMH B COBPEMEHHOW HAyYHON KapTUHE
TOM YHCJIE CamMOOOpa30BaHUIO, HA MPOTSHKEHUH BCEH

HaJ30p U MUDa; IIOHMMaHUE posn XUMUU B
JKA3HU; CO3HATEIBHOE OTHOLICHHE K HENPEPBIBHOMY .

KOHTPOJIb 32 > | popMupoBaHUHU Kpyro3opa U PyHKIMOHAIBHON
00pa30BaHUIO KaK YCIIOBUIO YCHEITHOM

COCTOSTHUEM U IPaMOTHOCTH 4yeJloBeKa U1 peUIeHUs

AKCIUTyaTaluen
3JIEKTPOOOOPY A0
BaHMS,
aBTOMAaTHU3UPOBA
HHBIX U
poOoTU3NpPOBaH
HBIX CHCTEM Ha
CEIBbCKOXO3SUCT
BCHHOM
MPENPUITUN

npo¢eCCUOHATIBHON U OOIIECTBEHHOU JIEATEIIbHOCTH.
JIP 13. Oco3HanHblii BbIOOp Oyayimied npodeccuud u
BO3MOXKHOCTEH peanu3aiu COOCTBEHHBIX MHU3HEHHBIX

TJIAHOB; OTHOIIICHHUE K npodeCcCHOHATILHON
JIESTEIbHOCTH KaK BO3MOYKHOCTH Y4YacTHS B PEIICHUU
JINYHBIX, OOIIECTBCHHEIX, FOCYJapCTBEHHBIX,

OOIIEHAITMOHABHBIX MPOOJIEM.

MP 01. YMmeHne caMOCTOSITEILHO ONPENSIATh 1EIn
JIESITEIBHOCTH U COCTABIIATH IIAHEI JIESITEILHOCTH,
CaMOCTOSITEJIbHO OCYIIIECTBIIATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATH JACATEIBHOCTD; UCIIOJIB30BaTh BCE
BO3MOKHBIC PECYPCHI JIJIs1 TOCTHUKEHUSI TTOCTABICHHBIX
1esen U peaau3aiy miaHoB AesTeIbHOCTH

NPAaKTUYECKUX 3a]1a4;
[IP6 3 Bmagenue OCHOBHBIMH METOIAMU
HAy4YHOTO MO3HAHUSI, UCTIOIb3YEMbIMU B XUMUHU:
Ha0JII0/IeHKE, OTuCaHue, U3MepeHune,
SKCIIEpUMEHT; YMEHUE 00pabaThIBaTh,
OOBSICHATH PE3YIbTAThl MPOBEACHHBIX OMBITOB U
JeJaTh BBIBOJIbI; TOTOBHOCTh M CIHOCOOHOCTH
NPUMEHSTh METOJbl TO3HAHUS MPU PEHICHUU
NPAKTUYECKUX 33]1a4;

I[IP6 5 Bnamenue mpaBuUIaMU  TEXHUKH
0€30MacHOCTH MPU UCTIOTB30BAHUH XUMHUECKUX
BEILIECTB;

IIP6 6 CdopMupoBaHHOCT COOCTBEHHOMU




NO3ULMKA MO OTHOUIEHUI0O K XHUMHYECKOU
uHbopMaIMK,  MOJy4aeMoW W3  pa3HbIX
UCTOYHUKOB




2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJLHOM

JANCHUITJIIMHBI «XXUMUWUS»

Bujx yueOHoi padoThl

Oo0BbeM B yacax

O0beM 00pa3oBaTe/ibHOI MPOrPaAMMBbI JUCHTUTITIHHBI 88
B T.Y.

OcHOBHOE coJiepKaHue 12
B T. 4.:

TEOPETUICCKOE 0OyUCHHE 26
MPAKTUYECKUE 3aHATUS 22
B T.4. KOHTPOJIbHbBIE Pa0OTHI 4
1abopaTopHBIC 3aHATHUS 24
[IpodeccnoHAIBHO-OPUEHTHPOBAHHOE COAePKAHHE 16
(conep:kaHue NPUKIATHOTO MOTYJIs1)

B T. 4.:

TEOPETUUECKOE 00yUEeHUE 2
MPAKTUYECKUE 3aHATHUS 8
1abopaTopHBIC 3aHATHUS 6

[Mpome:xyTouHas arrectanus (1upepeHIUPOBAHHBII 3a4eT)




2.2 TemaTu4yeCcKMil IJIAH U COAEPKAHUE YU€OHOM JUCHUIJINHbBI

Dopmupye
HaumeHnoBan
He pasIeon Conep:xkanue y4eOHOro matepuasa (0OCHOBHOE M NPO(eCCHOHAIBHO- § O0bem | MbIe
o TeM OPHUEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTUYECKHE 3aHATHSA, IPUKJIATHOA MOAYJIb UacoB | KOMIIETeH
110701
1 2 3 4
OcCHOBHOE coJIep;KaHue 12
Paznen 1. OcHOBBI CTPOEHHS BelleCTBA 6
OcCHOBHOE co/iep:KaHue 4
Teopernueckoe o0yueHue 2
T 11 CoBpeMeHHass MoOJeldb CTPOCHHS aToma. OJEKTpOHHAs KOH(UTypalus aTroma.
C”T“;I:GH.HC. Knaccudukanusa XxumMuueckux 3J1€MeHTOB (S-, p-, d-vaneMeHTLI). BasieHTHBIE AIEKTPOHBI.
ATOMOB BajieHTHOCTh. DJEKTpOHHAs MPUPOJA XUMHUYECKON CBS3H. BHeKTpOOTpHuaTenLHoSTL.
— KoBaneHTHast CBs3b, €€ PasHOBHIAHOCTH M MEXAHH3MbI oOpa3oBaHust (OOMEHHBIN U 9
S EMEHTOB Il JIOHOPHO-aKIEenTopHbIi). MoHHas cBs3p. Mertamuyeckass cBsi3b. BogopojHasi CBS3b.
MeXMONeKyIspHbIE B3aUMOICHCTBHS.
pupoaa N3oTomnbl, OCHOBHOE W BO30YXJIEHHOE COCTOSIHUE aToma, THOpHAM3AIUs aTOMHBIX
XUMHUYECKOM opGuTanCi.
CBSI3U OK 01
IpakTHyeckue 3aHATHUSA 2
Pelmienrie mpakTUuecKuX 3aJlaHU Ha COCTaBJIEHUE DJEKTPOHHO-rpaduueckux Ghopmyl
AJIEMEHTOB |-4 meproaos.
Pemenne 3amanuii Ha UCIIOJB30BaHUE XMMUYSCKOM CUMBOJIMKHA UM Ha3BaHUI COCIWHEHUU
[0 HOMEHKJIAType MEXIYHApOJHOTO COK03a TEOPETHYECKONW M MNPUKIATHON XUMHUHU M 2
TPUBUATBHBIX HAa3BaHUW [IJII COCTABJICHUS XUMHUYECKUX (HOPMYT JIBYXaTOMHBIX
COCMHECHUN (OKCHUIIOB, CYIb(HUIOB, THUAPUIOB W T.I.) M JPYTUX HEOPTAaHUYECKUX
COEIMHEHU OTAEIbHBIX KJIaCCOB.
Tema 1.2. OcHoBHoOe coaep:xaHue 2 OK 01




[Tepunoauueck
UM 3aKOH U
tabmuma .M.
MeunneneeBa

IIpakTHyeckue 3aHATHSA

[lepuomuueckas cucrema xumudeckux 3meMeHTOB J[.M. MenneneeBa. dPusnueckui
cmbicit Ilepuoguueckoro 3akona J[.M. MenaeneeBa. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XHMHMUYECKHX 3JIEMEHTOB, O00pa3yeMbIX MMH TMPOCTHIX M CJIOKHBIX BEIECTB B
COOTBETCTBHM C TMOJIO)KEHUEM XHWMHYECKOTO n3jeMeHTa B Ilepuoandeckoil cucreme.
MupoBo33peHueckoe U HayuHoe 3HaueHue [lepuomnueckoro 3akona /.M. Menneneena.
[Tpornossl .M. MenaeneeBa. OTKpPbITHE HOBBIX XUMHUUYECKHX 3JIEMEHTOB

OK 02

Paznen 2. XuMudeckue peakiuu

14

Tema 2.1.
Tumner
XUMHYECKUX
peaxkuuin

OcHOBHOE coaep:xaHue

Teopernueckoe o0yuenue

KJ'IaCCI/I(l)I/IKaI_[I/IH X THUIIBI XUMHWYCCKUX pCaKHI/Iﬁ C Y4aCTHUEM HCOPIraHNYCCKUX BCUICCTB.
KonuuecTBeHHBIC OTHOIICHUS B XUMUHM. OCHOBHBIC KOJIMYECTBCHHBIC 3aKOHBI B XUMUH U
PaCUYCTHI IO YPABHCHHUAM XUMHNYCCKHUX peaKuHﬁ. Moib Kak CAMHHUIIAa KOJIMYCCTBA
BCIICCTBA. MOHHpHaH Macca. 3aKOHBI COXpPAaHCHHUA MACChl U DHCPIHUHU. 3aKoH ABora,upo.
MOHHpHBIﬁ 00beM ra3oB. OTHOCHTEIbHAS INIOTHOCTH T'a30B.

IIpakTuyeckue 3aHATHS

CocraBneHue ypaBHEHHI peaKIMil COSTUHEHUS, PA3JI0KEHNUs, 3aMEeIIIeHUsI, OOMEHa.
YpaBHeHUs peakivii TOpeHus, HOHHOTO OOMEHa, OKUCIICHUS -BOCCTAHOBJICHHUS.

Pacuet KOJIMUECTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOAYKTOB PEAKIINHU.
Pacuer KoJIMUECTBEHHBIX XapaKTEPUCTUK MPOAYKTA PEAKIIUU COEAUHEHUSI, €CIIU OJHO U3
BEII[ECTB JJAHO B M30BITKE H/WJIM COACPKUT pumMecH. Pacuetr MaccoBo# mim 00beMHOM
JIOJIM BBIXOJIa TPOJIYKTa PEAKIIUH COCTUHEHUSI OT TEOPETUUECKU BO3MOXKHOTr0. Pacuer
00BbEeMHBIX OTHOIIIEHUH ra30B. PacueT macchl (00beM, KOJIMUECTBO BEIIECTBA) MPOAYKTa
peakuyu, €CIIM OJTHO U3 BEIIECTB JaHO B BUJE PACTBOPA C OMPEIECIEHHON MACCOBOU JOJIEN
pacTBopeHHOro BeniecTBa. Kinaccudukaius u TUIIBI XUMUYECKUX PEAKIUN ¢ y4acTHEM
HEOpPTraHUYeCKUX BeliecTB. KomndyecTBeHHbIE OTHOIIEHUS B XUMUU. OCHOBHBIC
KOJIMYECTBEHHBIC 3aKOHBI B XUMHUH U PACUEThI 110 YPABHEHUSIM XUMUYECKUX PEaKIUH.
Mob Kak euHUIIAa KOJIMYeCTBa BellecTBa. MoJisipHas Macca. 3aKOHbI COXPaHEHUST MacChl

OK 01




N DHECPTHUH. 3aKoH ABoraz[po. MOJIHpHBIfI 00BeM ra3oB. OTHOCHTEIbHAS IJIOTHOCTH T'a30B.

OcHOBHOE coJiep:xkaHue 10
Teopernueckoe o0yueHue 2
Teopus 3aeKTpoIUTHYECKON Aucconnanuu. Peakium nonHoro oomena. CocraBieHue
Tema 2.2. peakiuii HOHHOTO OOMEHA ITyTeM COCTABJICHHSI MX TIOJIHBIX U COKPAICHHBIX HOHHBIX
DIEKTPOIUTH | ypapmermii. 2
qecKadt Cugponus coseill. 3HayeHWe TUAPONIU3a B OUOJOIMYECKMX OOMEHHBIX IIPOIECCaX.
AACCONMALMA | TTpyMeHeHne THAPOIIN3a B IPOMBIIIIIEHHOCTH.
Y MOHHBIN
JlabopaTopHble 3aHATHSA 4
oOMeHa OK 01
JlabopaTtopHas pabora «Peakuuu rugponuszay. MccienoBanue cpebl pacCTBOPOB COJIEH,
00pa30BaHHBIX CUJIBHBIMU U CJIA0BIMHU MPOTOJIUTAMHU, U UX PEAKIINM C pacTBOpaMu 2| OKO04
niesioun v kapoonata HaTpusi. CoCTaBI€HHE PEAKIMM TUIPOIN3a
JlaGopatopHas paboTa «TUIBI XUMUUECKUX PEAKIIHI.
IIpakTH4yeckue 3aHATHUS
CocrapiieHue peakiyii MFOHHOTO 0OMEHa MyTeM COCTaBJICHUSI X MOJHBIX U COKPAIIEHHBIX 2
VOHHBIX YPaBHEHUM.
KonTpoabHa
CTpoeHuHE BEIIECTBA 1 XUMUUYECKHIE PEAKITHH 2
s1 padora 1
Pa3nean 3. JlucnepcHbIe CHCTEMBI 6
OcHOBHOeE coJiep:KaHue 2
Tema 3.1. Teopernueckoe o0yueHHe 2
JucnepcHbie
CUCTEMBI U Hucnepcusie cucrembl. Kommonnnaeie cuctembl. ICTUHHBIE PACTBOPHI. OK 01
dakTopsl ux | PactBopeHue kak Qusnko-xumudeckuil npouecc. PactBopel. CriocoObl IPUTOTOBICHHUS 9 OK 02
YCTOHYHMBOCTH | pacTBOpPOB. PacTBOopuMOCTh. MaccoBas 110511 pacTBOpPEHHOro BemlecTBa. IlpenensHo OK 07

JOIMYCTUMBIC KOHICHTpallMKM MW HMX HCIOJIB30BAHHMEC B  OICHKC AKOJIOTMYECKOM




0€e30IMaCHOCTH.

Knaccuduxanuys aucnepcHbsIX cUCTeM 1o cocTaBy. CtpoeHue U (hakToOpbl yCTOMYMBOCTH
JUCIIEPCHBIX CHCTEM. Pacrio3HaBaHWE MCTHHHBIX PAaCTBOPOB, KOJUIOHMIHBIX PAacTBOPOB U
rpyooaucnepcHbix cucteM. CTpoeHue mulleuibl. PaccenBanue cBeTa mpu MPOXOXKICHUU
CBETOBOTO ITy4YKa Yyepe3 ONTHYCCKU HEOTHOPOHYIO0 cpeny (3ddekra Tunmamns).

OcHOBHOE coaepxaHue

Tema 3.2.
JlaGopaTopHble 3aHATHSA 2

HccnenoBanu
e CBOMCTB JlaGoparopHas pabota «IIpuroroBiaeHrue pacTBOPOBY.
JICTIEPCHBIX [IpuroroBieHne pacTBOPOB 3aJaHHON (MOJISIPHOM ) KOHIIEHTPAIMH (C TPAKTUKO- 2
CHCTEM JUIs OPHUEHTUPOBAHHBIMU BOIIPOCAMH ), OPEIEIICHUE CPEJIbl BOAHBIX PACTBOPOB.
UX JlabopatopHas pabota «VccienoBanue JUCTIEPCHBIX CHCTEM.
unenTHgukay | [IPUTOTOBICHHE U H3yYCHHE CBOMCTB JMCIICPCHBIX CHCTEM PasHBIX BHIOB: CYCIICH3HH, 9
Ui AMYJILCUU, KOJJIOUIHOTO pacTBOpa. CpaBHEHUE CBOMCTB HCTUHHBIX M KOJUIOUTHBIX

pPacTBOPOB, BBISIBJICHUE OCHOBHBIX PA3IMYMI MEXKIY HUMU.
Pa3pea 4. CTtpoeHue U CBOMCTBA HEOPrAaHUYECKHUX BelleCTB 14
Tema 4.1.

OcHoOBHOE coaep:xaHue 4

Knaccuduxarus

’ Teopernueckoe o0yyeHmne 2
HOMEHKJIaTypa
U CTPOCHUE [IpeaMeT HeOpraHnyecKor XuMHH. B3auMOoCBsI3b HECOPTraHUUYECKUX BEIIECTB.
Heopranudeck | Kmaccudukanus Heoprannueckux Bemiects. [Ipoctbie u cioxHbie BemecTBa. OCHOBHbBIE
UX BEIIECTB KJIACCHI CJIOKHBIX BEIIECTB (OKCUABI, THIPOKCUIBI, KUCIIOTHI, coiin). Homenknatypa u

Ha3BaHME HEOPTAHUYECKUX BEIIECTB UCXOS U3 UX XUMHUUECKOUN (OpPMYIIbI WU

COCTaBJIEHUE XUMHUUECKOHN (hOPMYJIbI UCXO/S U3 Ha3BaHUS BEIIECTBA MO MEXIYHAPOTHOMN 2

WJIM TPUBUAIIBHON HOMEHKJIaType. MeXMONIEKYIIIPHBIE B3aUMOICUCTBUA.
Kpucrammornaparsl. ArperatHble COCTOSIHHS BEILIECTBA.

Kpucrannnueckue u amopgHble BemecTBa. TUIIbI KPUCTATUIMYECKUX PEIIETOK (aATOMHas,
MOJIEKYJIIpHAsl, MOHHAs, METAJJTNYeCKasi). 3aBUCUMOCTh (PU3MUYECKUX CBOMCTB BEILIECTBA




OT THUIIA KpHCT&JIHPI‘IGCKOﬁ PCUICTKU. HpI/I‘II/IHBI MHOI‘OO6p8.31/I$I BCIICCTB.
COBpCMCHHBIe MNpCaAcCTaBJICHUA O CTPOCHUU TBCPABIX, ) KUIKUX U F3.3006p33HI)IX BCIHICCTB.
>KI/II[KI/IC KpUCTAaJIbI.

IIpakTnyeckue 3aHATHS

Pemenue 3ama4y Ha pacyeT MacCOBOM J10JH (MacChl) XUMHUYECKOTO JIEMEHTA
(coemuHeHuns) B MOJIEKyJie (cMecH). Penienre mpakTHIecKuX 3a1aHui 110
Kiaccu(ukay, HOMEHKIAType U XUMHIESCKUM (hOopMysiaM HEOPTaHUIECKUX BEIIECTB
Pa3TUYHBIX KJIACCOB (HA3bIBATh M COCTABIIATH (DOPMYIIBI XUMHUYECKUX BEIIECTB,
OTIPEIEIATh MPUHAIC)KHOCTD K KJIaccy).

OK 01
OK 02

Tema 4.2.
duzuke-
XUMHUYECKHEC
CBOMCTBA
HEOPTraHUYECK
X BEIIECCTB

OcHoBHOE€ CoacpKaHue

10

Teopernueckoe o0yueHune

Metamnel. OOmue ¢u3uyeckue W XUMHYECKHME CBOMCTBa MeTauioB. (CrocoObl
MOJYYEHUs. 3HAYEHHWE METAJUIOB M HEMETANIOB B MPHUPOJE U KUZHEIESITEIbHOCTH
yeyioBeka W opranu3mMoB. Koppos3usi MeTamioB: BHJIIBI KOPPO3UH, CIOCOOBI 3alUTHI
MeTayuioB OT Kopposuu. Hemetamnel. OOmme ¢u3nUeckue M XMMHYECKHUE CBOMCTBA
HeMeTauioB. TunuyHbie cBoWcTBa MetauioB [Y- YII rpymn. Knaccudukamms wu
HOMEHKJIaTypa COeAMHEHUN HeMeTauioB. KpyroBopoThl OHWOT€HHBIX JJIIEMEHTOB B

MIpUPOJIE.

XVWMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BellecTB (OKCUIOB,
TUAPOKCHUJIOB, KUCJIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHHHM CBOWCTB IMPOCTHIX
BEILECTB, BOAOPOJHBIX COEJMHEHUH, BBICIIUX OKCUAOB U TUAPOKCHJIOB.

IIpakTHyeckune 3aHATHS

CocraBneHue ypaBHEHHUH XHMHYECKHMX pPEAKUUHA C YYAaCTHEM IMPOCTBIX U CIOXHBIX
HEOPraHWYECKUX BEIIECTB: OKCHOB METAJJIOB, HEMETAIOB U aM(pOTEPHBIX AJIEMEHTOB;
HEOPraHWYECKUX KHUCIOT, OCHOBAaHUW M aM(pOTEpPHBIX THAPOKCHAOB, HEOPTraHMUYECKUX
COJIEH, XapaKTEPU3YIOINX UX CBOMCTBA.

PemieHne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHU HA CBOMCTBA M

OK 01
OK 02




IMOJIYYCHHNEC HCOPIraHNMYCCKUX BCIICCTB.

JlabopaTopHble 3aHATHA

JlabopaTtopHas pabota «CBOHCTBA METAJIIOB U HEMETAJIJIOBY.

HccnenoBanne GU3MUECKUX U XUMUYECKHX CBOWCTB METAJIOB M HEMETAJUIOB. PerieHue
SKCIICPUMEHTAJIBHBIX 3aJad 10 CBOWCTBAM XHWMHYECKHMM CBONCTBAM METAUIOB U
HEMETAJIJIOB, 110 PACIIO3HABAHUIO U MOJYYECHUIO COCTUHEHUM METAIIJIOB U HEMETAJLIOB.

Kounrpoabna .
CBolicTBa HEOPTraHMYECKHUX BEILIECTB
s1 pabora 2
Pasien 5. KHHeTIquCKHe U TEPMOJANHAMUYECKUE 3aKOHOMEPHOCTHU MPOTEKAHUS XUMUYECKHUX
peaKkiuii
OCHOBHOE COJIEPKAHUE
Tema 5.1. Teopernueckoe o0yueHune
Kunernueckn | Xumuueckue peakiuu. Kinaccupukaims XUMHUECKUX peakiuii: mo GazoBomMy cocTaBy
e (rOMOT'€HHBIE U TETEPOreHHBIE), M0 UCTIOIB30BAHUIO KaTaln3aTopa (KaTaTuTUYECKUE U
3aKOHOMEPHO | HEKATAIUTHUYECKUE).
CTH CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (DaKTOPOB: IPUPOABI PEArupPyIOIINX
NPOTEKaHUsl | BEILIECTB, KOHIIEHTPALMK PearupyronIux BelecTB, TeMepaTtypsl (npasuwio Baut-I'odda),
XUMHUYECKUX | IUIOIIA/IM PEAKLIMOHHOM MOBEPXHOCTH, HAJIMUMsI KaTaiau3aropa. Ponb kaTaan3atopos B OK 01
peakiui IPUPOE U MPOMBIIIJIEHHOM POU3BO/ICTBE. OK 02
DHeprus aKTUBaIMKi. AKTUBUPOBAHHBIN KoMIUIeKc. KaTanu3aTopsl u kaTanms.
Ponp kaTann3aTopoB B IPUPO/JI€ U MPOMBIIILICHHOM MPOU3BOICTBE
JlabopaTopHuasi padora
1. JlabopatopHas pabota «OrmpeaeneHue 3aBUCUMOCTH CKOPOCTH pEaKIuu  OT
KOHLIEHTpallMl pearupymoolmux BemecTs». lccnenoBaHnue 3aBUCHMOCTH CKOPOCTH
peakiuu oT KoHLeHTpauuu. OnpenesieHne KOHCTAHThI CKOPOCTU Peakluu rpaduyecKum
METO/IOM.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3aJlaHUi Ha aHaiu3 (HaKTOpPOB, BIMSIOUIUX HA
VU3MEHEHUE CKOPOCTU XMMUYECKOU PEAKIIMH.
Tema 5.2. OcHOBHOE coJiep;KaHue OK 01




Tepmonunamu | Teopernyeckoe o0y4eHue 2 OK 02
YEeCKUe Knaccudpukanuss XMMHUYECKHUX pEaKLUi: MO TEmIoBOMYy 3(dexTy (3K30TepMHUUYECKUE,
3aKOHOMEDPHO | SHIIOTEPMHYECKHE), IO 0OpaTuMocTu (0OpaTuMbie U HeoOpaTumbie). TermnoBbie 3P PeKTh
CTH XUMUYECKUX peakuuil. Tepmoxumuyeckue ypaBHeHUs. (OOpaTUMOCTh  pEaKIMil.
NpOTEKaHuss | XMMUYECKOE€ DPABHOBECHE M €ro CMEIEHUE TMOJA JCHCTBHEM pa3IMYHBIX (PaKTOpPOB 2
XUMUYECKMX | (KOHLIEHTpAlMs PEareHTOB WM MPOAYKTOB pPEAKUWH, JaBICHHE, TeMIlepaTypa) s
peaKkuui. CO3JaHMs ONITUMAJIBHBIX YCIOBHUI MPOTEKAHUSI XUMUYECKHUX IIPOLIECCOB.

PaBnoBecue | [lonsitue 06 »sHTanmpnuu U 3HTpornmu. DHeprus ['mb0ca. 3akon ['ecca u cnencTBus u3
XUMUYECKUX | Hero. PoJib cMelieHust paBHOBECHS B TEXHOJIOTMUECKHUX MpoIleccax.
peakmuu JIaGopaTopHbIe 3aHATHS 2
JlaGoparopHas paboTta «/3yueHue BIUSIHUS Pa3IUYHbIX (AKTOPOB HA CMEIICHUE
XUMHUYECKOTO PABHOBECHSY.
WccnenoBanve BIWSHHUA W3MEHEHHUS KOHIIGHTPAUMU BEUIECTB, PEAKUHUH Cpelbl U
TEMIIEpaTypbl Ha CMENIEHME XUMHUYECKOro paBHOBecHs. CpaBHEHUE MOJTYYEHHBIX 5
pEe3yNbTATOB C TEOPETUUECKHU IPOTHO3UPYEMBIMU Ha ocHOBe npuHuuna Jle [laTensbe.
Pemenne nmpakTMKO-OpHEHTUPOBAHHBIX 33IaHUM HAa IpuMeHeHne npuHuumna Jle-1larense
JUISl HaXOKJCHUSI HAIPABJICHUsS CMELICHUS PABHOBECHSI XMMHUYECKON PEaKUHUH M aHAJIU3
(akTOpOB, BIUSIOMIKMX HA CMEIIEHHE XMMHUUECKOTO PABHOBECHSI.
IIpodeccnoHaIbLHO-OPUEHTHPOBAHHOE CO/IepPKaHue (Coep:KaHue MPUKJIATHOTO MOYJIs )
Pa3znea 6. XuMusi B ObITY ¥ IPOU3BOJACTBEHHOM AEATEJIbHOCTH Y€JI10BEKA 2
Tema 6.1. IIpakTHyeckue 3aHATHS 2 OK 01




KETOHBI, KapOOHOBBIE KHUCIOTBI M Jp.) CocTaBieHHWE TMOJHBIX M COKpalIEHHBIX
CTPYKTYPHBIX (DOpPMYJT OpPraHUYECKUX BEIIECTB OTMEJBbHBIX KJIACCOB, HCIOJB3YS HX

XUMHS B OBITY | DKOJOTrHYecKasi 0€30MacHOCTh MOCIIEICTBUI OBITOBOM U MPOU3BOCTBEHHON 2 OK 02
U JeSATEILHOCTH YEJIOBEKa, CBA3aHHAas C epepadOTKOM BEIIECTB; MOUCK U aHAJIN3 OK 04
MIPOU3BOJICTBE | XUMUYECKON MH(GOPMAIIUHU U3 PA3IMYHBIX UICTOYHUKOB (HayyHas U y4eOHO-Hay4Hasl OK 07
HHOU JUTEpaTypa, CpeAcTBa MaccoBoil nHpopManuu, cetb MuTepHet u apyrue). Kericeol (¢ 1K.2.10
NEATEILHOCTH | ydeToM Oyayuieit mpodeccuoHaabHOM 1eITebHOCTH) Ha aHalIu3 UHPOpMaIIUU O
YeJI0BeKa IIPOU3BOJICTBEHHOM I€ATEIbHOCTH YEJIOBEKA, CBA3AHHOU C epepabOoTKON U MOJyYeHUEM

BEIIECTB, a TAKXKE C IKOJIOTHYECKON 0€30MacCHOCTHIO.
3amura keiica: IlpeacraBieHue pe3yJabTaTOB pELIEHUS KEHCOB (BBICTYIUIEHHE C
MIpe3CHTaIUEH )
Paznen 7. CTpoeHne M CBOHCTBA OPraHNYeCKHX BELIECTB 18
OcHOBHOe coepxkaHmne 4
Teopernueckoe o0yuenue 2
Tema 7.1. [Ipenver opraHnYecKOM XHWMHHU. B3auMOCBSI3b HEOPraHWYECKUMX W OPTraHUYECKUX
Knaccubukai | perecrs.
A, CTPOCHUC M | Xyivypdeckoe CTPOCHUE KakK MOPSAIOK COCIMHCHHS aTOMOB B MOJICKYJIE COTJIACHO HX
HOMCHKJIATYD | gajeHTHOCTH. OCHOBHBIC IOJIOKEHUS TECOPHUH XHMHYECKOTO CTPOCHHS OPraHUYCCKUX
a coenuHeHuii A.M. bytiepoBa. VYTJiepoIHbI CKEJIET OpPraHUYeCKOl MOJIEKYJIbI.
OpPraHuvCCKH | MojeKy/sipHbIe U CTPYKTYPHbIC (pa3BepHYThIC, COKPAIICHHBIC) XUMUYECKHAE (POPMYJIBI. 9 OK 01
X BCIICCTB 3aBHCHMOCTh CBOWMCTB BEIHICCTB OT XHMHYECKOI'O CTPOCHHUS MoOJieKys. M3omepus wu K2.6
u30Mepel  (CTpYKTypHasi, TeoMeTpuueckas  (muc-TpaHc-uzomepusi).  KpaTHOCTb K 2 4
XUMHUYECKOU CBA3U.
[lonatue o QyHkuuoHanbHOM rpynme. I[IpuHIUOBI KilaccupUKaAIUU OPraHUYEeCKUX
coeuHeHU. MexayHapoaHass  HOMEHKJIATypa W IPUHIUIBI  HOMEHKJIATYPHI
OPraHNYEeCKUX COCAUHCHUMU.
IIpakTHyeckue 3aHATUSA 2
HomeHnknaTtypa OpraHM4ecKUX COEIMHEHMH OTHENbHBIX KJIacCOB (HACHIIICHHbBIE,
HEHACBHIIIICHHBIE M apOMaTUYECKUE YIJIEBOJAOPOIbI, CHUPTHI, (EHOJBI, adbIACTHIbI, 9




Ha3BaHUs MO CHCTEMaTHYecKol HoMeHkiatype. Pacuersl mnpocrteiiieit ¢gopmyiibl
OpraHUYeCcKON MOJIEKYJIbI, UICXOJISl U3 AJIEMEHTHOTO cocTaBa (B %).

Tema 7.2.
CBolicTBa
OpraHUYECKU
X COCIMHEHUM

OcHoOBHOE coJiep:KaHue

10

TeopeTquCKoe oﬁyqeﬂue

OU3NKO-XUMUYECKUE CBOMCTBA OPraHUYECKUX COCAWHEHUW OTICIBHBIX KJIACCOB
(ocobeHHOCTH Kaccu(PUKaIMU 1 HOMEHKJIATYphl BHYTPH KJlacca; TOMOJIOTHYECKUM PsiT U
obmas ¢opmyna; m3omepus; GU3NUECKHUE CBOHMCTBA; XMMHUYECKHE CBOMCTBA; CHOCOOBI
TIOJTYYCHMS ):

- HIOPCACIBbHBIC YTJICBOAOPOILI. FopeHHe MCTaHa KaK OJHWMH HN3 OCHOBHBLIX HMCTOYHHKOB
TCILJIa B IIPOMBIIIIJICHHOCTHU U 6I>ITy. CsoiicTBa IMPUPOAHLBIX YITICBOAOPOIOB, HAXOXKICHHUC
B ITpUPOAC U ITPUMCHCHUC AJIKAHOB,

- HempeaesibHbIE U apoMaTuyeckue yriaeBoaopoabl. [lonumepuszanus 5>TUiIEHA Kak
OCHOBHOE HAIIPaBJIEHUE €ro MCIOJb30BaHUs. ['OopeHue anerusieHa Kak HCTOYHHK
BBICOKOTEMIIEPATYPHOTO INIAMEHH ISl CBAPKU U PE3KH METAJLIOB;

- KACJIOPOACOJAEPKALME COEAMHEHUS (CIUPTHI U MPOCThIE 3PUPHI, (DEHONBI, aTbAETU]IBI U
KETOHBbI, KapOOHOBBIE KHCIOTBI W HX TMpou3BoAHbIE). [IpakTHUeckoe mNpuUMeHeHue
ATWICHIJIMKOJSI, ThulepuHa, ¢enona. [lpumenenune dopmanpaeruaa, ameTaabIeruia,
YKCYCHOM KHCIIOTBHI. MbIJIa KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT. MoroIue CBOMCTBA
MBbLIa; a30TCOAEPKAIINE COeTUHEHUs (AMUHBI 1 aMUHOKHCIIOTHI, O€JIKH).

IIpakTuyeckue 3aHATHS

OK 01

OK 02
OK 04
[IK 2.4

Pemenne nenovyek npeBpaiieHnii Ha TeHETUYECKYIO CBSA3b MEXKIY KIlacCaMU
OPraHMYECKUX COCAUHEHUN C COCTABJICHUEM HA3BaHUI OPraHUYECKUX COCIUHEHUM 1O
TPUBHAIBHON WJIM MEKIYHAPOIHON CUCTEMATHYECKON HOMEHKIIAType. Pemenne
pACUETHBIX 3aJ1a4 [0 YPABHEHUSIM PEAKIIUN C yYaCTUEM OPTraHUYECKUX BEILIECTB.

JlabopaTopHble 3aHATHA

JlabopartopHas padota «llomyueHue 3TuIeHA U U3yUYE€HUE €TI0 CBOMCTBY.

[Toryuenue 3TueHa U3 3TaHOJIA B JIaOOPATOPUU U U3yUEHHE €T0 (PU3NUECKUX U
XUMUYECKUX CBOMCTB. COCTaBIEHUE PEAKINI NPUCOEAMHEHUS U OKUCIICHHS Ha IPUMEPE
sTUIIEHA. Pelenne pacyeTHbIX 3a/1a4 ¢ UCIIOIb30BAHUEM INIOTHOCTH T'a30B 110 BOJOPOAY U




BO3JIYXY.

Tema 7.3. OCHOBHOE COJIEp>KaHue 4
Oprannueckue| Teopetnueckoe 00ydeHune 2
BEIIECTBA B buooprannueckue coenuHenus. [lpumenenne u Ononorudeckas poiib yriaeBoAOB.
xusHenesTens | OKUCIeHne YIIIeBOOB - HCTOYHHUK YHEPTUU KUBBIX OPraHn3MoB. O0IacTH MpUMEHEHUs OK 01
HOCTH aMMHOKuUCIOT. [IpeBpaienus 6eKoB nuiy B opranusme. buonorudeckue GpyHKInn OK 02
YeJIoBeKa. 6enkoB. buomornueckue GyHKIUN KUPOB. PoIh Opranrdeckoil XuMUU B PEIICHUH 2 OK 04
[IpousBoacTBO | NPOOIEM NHIIEBON Oe30macHOCTH. HyKIIeMHOBBIE KUCIIOTBI: COCTAaB U CTPOCHHE. I1IK 2.4
u npumMenenne | Ctpoenune Hykieotunos. Cocra HyknenHoBbIX kucaoT (JIHK, PHK). Pons nyknennoBbix
OpPraHUYeCKHX | KUCIIOT B KU3HEAEATEIIbHOCTH OPTaHU3MOB.
BEILECTB B IIpakTHYeckue 3aHATHSA 2
IIPOMBIIUIEHHO| PelieHre npakTUKO-OpUEeHTUPOBAHHBIX 3a/1aHUM 110 COCTABIICHUIO XUMUYECKUX PEaAKIIMM,
CTH OTpaXkKarOIUX XUMHYECKYIO aKTUBHOCTh OPraHUYECKUX COCIMHEHNI B PA3JIMYHBIX Cpelax 2

(IpUpOIHBIX, OMOJIIOTHYECKUX, TEXHOTE€HHBIX).
Pa3nex 8. KauecTBeHHBIC peakuuu 00HAPYKEHHS HEOPTAHMYECKUX U OPraHMYECKUX BellecTB 8

OcHOBHOE coJIep;KaHue 2
Tema 8.1.

JlaGopaTopHble 3aHATHS 2
D6HapyxeHue

HEOPTAHATECK JlaGoparopHas paboTa «AHaJIHTqu(iKHe peaKuy aHUOHOB.
X KATHOHOR [TpoBeneHne KaueCTBEHHBIX PEAKIMM, HCIOIB3YEMBIX I OOHAPYKEHHSI AHHOHOB: 9
1 AHIOHOB kapOoHara, ocdara, cynbdarta, cynbbuaa, HUTpaTa, XJaopuaa u ap. Onucanue

Ha0JI0Ja€MBbIX SIBJICHUN U COCTaBJICHHE XMMHUECKHUX PEaKIIH.
Tema 8.2. OcHoBHOE coaepKaHue 6
O6napyxenu | JlabopaTtopHble 3aHATHSA 4
c JlabopaTtopHas pabora «KadecTBEHHBIN aHAIN3 OPTAHUYECKUX COCTMHEHHM 110
OPraHuvCCKH | hyHKIMOHAIBLHBIM TpyIinam». [IpoBeaeHe KaYeCTBEHHBIX PEaKIUi, HCIOIb3yEMBbIX IS 9
X BCINCCTB pacno3HaBaHMs OPTAaHMYECKHUX BELIECTB OTAEIBHBIX KJIACCOB MO (PYHKIIMOHAIBHBIM
OTJIETBHBIX

rpynmnam: Ha IpuMepe CIUpPTOB U (EHOJIOB, albJAETHUIOB.




KJIACCOB C JlabopaTtopHas pabora «KayecTBeHHbIE peaKIuu Ha OTJEIbHBIE KJIACChl OPraHUYECKUX
UCIIOJIb30BaH | coeAnHeHu». [IpoBeieHre KaUeCTBEHHBIX PeaKluii, UCIOJIb3yEeMbIX /I PaCliO3HABAHUS
uem OpraHMYECKUX BEIIECTB OTJCIBHBIX KJIACCOB MO (PYHKIIMOHAJIBHBIM TpyMIaM: Ha IpUMepe 2
KaueCTBEHHbl | aMMHOKHCIIOT U KAPOOHOBBIX KHCIIOT, CIIUPTOB U ()EHOJIOB, aJIbJIETUOB U KETOHOB.
X peaKiuii Onucanue HaOJII0AaeMbIX SIBICHUN U COCTABIICHUE XMMUYECKUX PEaKITUil.
IIpakTuyeckue 3aHATHSH 2
KauecTBeHHbIE peaklivy, XapaKTepHbIE JJIs OT/ACJIbHBIX KIACCOB OPTaHUYECKHUX
COETMHEHUN 1
KonTtponpHas Crpykr . 1
pabora 3 YKTypa ¥ CBOWCTBA OPTaHMYECKUX BEIIECCTB
Paznen 9. HccienoBanue 1 XuMHYeCKHI aHAJIU3 00bEKTOB OHOChephl 14
OcHoBHoOe cojepkaHue 4
JlabopaTopHble 3aHATHSA 2
JlabopaTtopHas pabota «OCHOBBI Ta0OPATOPHOM MPAKTUKU.
Tema 9.1. JlaGoparopHasi mocyaa U XMMHUUECKHE peakTUBbl. OCHOBHBIE JTa0OpAaTOPHBIE ONEPALUH. 9
OcHoBEI JlabopaTopHoe o0opyaoBanue. TexHuka 0€30MMacHOCTH U MpaBuiia paboThI (MMOBECHNS) B
J3a60p aTOPHO | jraGoparopum.
1 TIPAKTHKH B IpakTHyeckue 3aHATUSA 2 OK 01
npodeccruona [IK 2.10
NBHEBIX BrImioiHeHE TUITOBBIX PACYETOB IO TEMATUKE SKCIIEPUMEHTA (BBIXO]] IPOYKTA PEAKIUH,
naGopatopust | MAcca HABECKH, 00beM pacTBopuTeist). OOpaboTKa TaHHEIX, AHATH3 U OLCHKA X
X JIOCTOBEPHOCTH (BBIYHUCIICHUE CPEIHETO 3HAYEHUS IKCIIEPUMEHTAIbHBIX JaHHBIX, 9
MOTPENIHOCTH).
[IpencraBienue pe3yabTaTOB SKCIIEPUMEHTA B pa3inuHoi dhopme (Tabiuia, rpaduk,
OTYET, JOKJIAJ, MPE3CHTAITHS).
Tema 9.2. OcHOBHOE coJiep:KaHue 6
XUMHYECCKUH | TeopeTnyeckoe o0yuenne 2




aHaju3 npoo
BOJIBI

Knaccudukanus npoO BobI 110 BUAY U HA3HAYECHUIO, HCXOMS U3 €€ XMMUYECKOTO
coctaBa. OpraHoJieNITHYECKUE CBOMCTBRA (3amax, MpO3pavyHOCTh, [IBETHOCTh, MyTHOCTH )
BOJbl. KHCIIOTHOCTD U 1IEI0YHOCTH BOJIBI. pH cpesibl M METOIbI €€ OIpeIesICHuUS.
2KecTkocTh BOJIbI M METOABI €€ onpeaeneHuss. CylHOCTh METOIa TUTPOBaHMS. Buibl
YKECTKOCTHU BOJIbI (BpeMEHHasi U TOCTOsIHHAS ). JKeCTKOCTh BOJIbI KaK MPUYMHA BBINAICHUS
0CaJIKOB WK 00pa30BaHUsI COJICOTIOKEHHM, UMEIOLIINX MECTO B OBITY U Ha
IIPOU3BOJICTBE.

CocraB coJieid, BbI3BIBAIOIINX )KECTKOCTh BOJbI. XMMUUYECKUE MPOIIECCHI, YCTPAHSIONIUE
YKECTKOCTh BOJIbl. Y paBHEHUS XUMHUECKUX PEAKIIHM, WILTIOCTPUPYIOIIUX MPOILECCHI,
MPOUCXOJIAIINE MPU YCTPAHEHUHU JKECTKOCTHU. Y CTpaHEHHUE BPEMEHHOMN KECTKOCTH
OBITOBBIMH M XUMHYECKUMH crioco0amu. CriocoObl yCTpaHEHUsI TOCTOSIHHOM JKECTKOCTH.

OK 01

OK 02

OK 07
IIK 2.10..

IIpakTuyeckue 3aHATHS

Crioco0Ob! BbIpaykeHUsI KOHIIEHTPAIMKM PacCTBOPOB: MaccoBasi A0Sl paCTBOPEHHOTO
BEILIECTBA, MOJISIPHAS M MOJIsUIbHASL KOHIEHTpauuu. Tutp pactsopa. Pemenune npaktuko-
OPHUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA pacyeT KOHLIEHTPALMHI 3arpsA3HAIOIIMNX
BEILECTB U UX CPABHEHHE C MPEAEIBHO AONMYCTUMBIMU KOHIeHTpauusmu (I1TJ1K).

JlaGopaTopHble 3aHATUA

HccnenoBanne XuMHUYECKOTO cocTaBa mpo0 Bojabl. JlaboparopHas padota «Onpenenenue
YKECTKOCTH BOJBI U CIIOCOOBI €¢ ycTpaHeHus». CocoObl yCTPaHEHHSI BCEX BUIOB
KECTKOCTH B 3aBUCUMOCTH OT COCTaBa COJIEH )KECTKOCTU. Perienne skcnepuMeHTanbHON
3aJlayd Ha BBISBJICHUE BPEMEHHOM M IMMOCTOSTHHOM KECTKOCTH BOABI. OIIeHKa BEPOSITHOCTH
YCTPAaHECHHSI BCEX BHJIOB JKECTKOCTH B JOMAIITHUX yCIOBHUSX.

Tema 9.3.
Hccaenosanu
¢ 00BEKTOB
onochepsr

OcHoOBHOE coaep:xaHue

IIpakTu4eckune 3aHATHS

O6nactu Ha3Ha4YeHUs (MPUMEHEHMS) TIOUBBI, UCXO/S U3 KAYECTBEHHOTO U
KOJIMYECTBEHHOTO COCTaBa. AHAJIM3 HOPMATUBHOM IOKyMEHTaIuu. Pojib HeOpraHm4eckux
BEIIIECTB B KAUECTBE MUHEPAIBHBIX YAOOPEHUM, YITyUITUTEIeH TOYBHI.

CocTtaB MUHEpaAJIBHBIX YI0OPEHUI U UX MPUMEHEHHUE B 3aBUCUMOCTH OT COCTaBa MOYBHI U

OK 01

OK 02

OK 07
I[IK 2.10




€€ Pa3HOBUJHOCTH.

JlabopaTopHblie 3aHATHS

JlabopaTtopHas pabdota «Onpenenenre pH BOAHON BBITSKKU TMOYBBI, €€ KUCIOTHOCTH U
nieJIoOYHOCTUY. VccnenoBanrue BOJHBIX BBITSKEK 0Opa3I[OB TOTOBBIX MOYBEHHBIX CMEcCEeH
(mnmst  pasHeIx THNOB pacteHui). Omnpeaenenne pH MOYBBI ¢  UCHOJIB30BAaHUEM
uHAUKaTopoB. OlIeHKa TUIOB MOYB B MPECTaBICHHBIX 00pa3lax (CHIbHOKHCIIAs, KUCIas,
ciaboKucas, HeUTpalibHas, EJI0YHas).

IIpoMexxyTOoUHas aTTeCTANMA 10 AUCUMIVIMHE (AU epeHIuPOBAHHBIN 3a4€T)

Bcero

88




3. YCJIOBHS PEAJIM3AIIMNA ITPOT'PAMMBI YUEBHOM
JAUCHUIIJINHBI
3.1. TpeGoBanuss K MHHHUMAJIBHOMY  MATEPHAJIbLHO-TEXHUYECKOMY
o0ecrne4eHn 10
Jns peanuzanuyd TpOrpaMmbl  AUCIHUIUIMHBI JIOJDKHBI  OBITH MPETyCMOTPEHBI
CJIEIYIOUIUE CTICIIMATIbHBIC TOMEIICHUS: YUCOHBI KAOMHET XUMUU W/ WM Y4eOHOU
XUMHUYECKO J1abopaTopuu

O6opynoBanne yuyeOHOro kaOmHera (HArJISIAHbIE MOCOOMS): HaOOPHI
HIAPOCTEPIKHEBBIX MOJENEH MOJIEKYJ, MOJEIN KPUCTAUIMYECKUX PEUIETOK,
KOJUIGKIIUA TPOCTBIX M CIIOXKHBIX BEIIECTB W/WIM KOJUICKIIMH TOJHUMEPOB;
KOJUIEKIIMSI TOPHBIX TIOPOJI W MHUHEpaioB, TaOmuia MeHaeneeBa, ydeOHbIE
¢bunbMbl, THPPOBBIE 00pa30BATENbHBIE PECYPCHI.

Texnunueckue cpeacrsa o00y4YyeHHMsl: KOMIIBIOTEp C  YCTPOWCTBamMu
BOCIIPOU3BEAEHUA 3BYKa, IMPUHTEP, MYJIbTUMEAHA-TIPOCKTOP C HKPAHOM,
MyJIbTUMEINIHAS JOCKA, YKa3Ka-MPE3EHTEP ISl IPE3CHTALIHIA.

O6opynoBanue sadopaTropun M padounx MecT JadOpPaATOPUM: MEH3YPKH,
MUTNETKNA-KANEIbHULIBI, TEPMOMETPBI, MHUKPOCKOI, JIyIbl, TPEAMETHbIE U
MOKPOBHBIE CTEKJIA, TUIAHIIETHl ISl KameldbHBIX peakiud, (UIbLTPOBAIbHAS
OyMmara, MpOMBIBAJIKH, CTEKJISIHHbIE MPOOUPKHU, PE3MHOBBIE MPOOKHU, (POHAPUKH,
HA0Op PEAKTUBOB, CTEKISHHBIE MAJOYKH, IITATUBBI JUIsI TPOOHPOK; MEpHBIC
UMJIMHAPBI, BOPOHKU CTEKJISIHHBIE, BOPOHKHU JEJUTENbHbIE MuIHHApUYeckue (50-
100 ™), cTynku C TecTUKOM, (apdopoBbie YallKh, NHHLIETHI, (QUIBTPBHI
OyMakHble, BaTa, MapJis, YacOBbIE CTEKJa, JJIEKTPOIUIUTKH, JabOpaTOpHbIE
IITATUBBI, CIUPTOBBIE TOPEIKHU, CIUYKH, TPUOOp ISl MOJy4eHUs Ta3oB (WU
npoOupKa C ra300TBOJHOM TPYOKOil), AepKaTeiau Ijsi MPOOMPOK, CKISHKH JUIs
XpaHEHUs] PEaKTUBOB, pa3fAaTOUyHbIe JIOTKU; xuMuyeckue crakansl (50, 100 u 200
MJT); IIMATENW; MUHIETHI; TUTEIbHbIE MIUMIIBI, CEKYHIOMEpHI (TaiMephl), MEPHBIC
npobupku (Ha 10-20 M) u mepHbie koaobl (25, 50, 100 u 200 M), BoasiHas OaHs
(W11 TepMOCTAT), CTEKJISTHHBIC MaOYKH; KOHMYECKUEe KOOI 1jisi TuTpoBanus (50
u 100 Mi); uHOUKATOpHBIE MOJOCKM sl omnpeneneHus pH u cranmaprtHas
WHJIMKaTOpHAs 1IKaJla; YHUBEPCAIbHbIN MHAMKATOP; nuneTky Ha 1, 10, 50 mi (unu
no3atopbl Ha 1, 5 u 10 mut), GropeTKH 11 TUTPOBAHUS, MEAUIIMHCKUE IIMPHUIHI HA
100-150 mu1, mabopaTopHbIe W/ WK aHATUTHYECKHE BEChl, pH-METpbI, CyIMIBHBIN
mkad, u ap. 1aboparopHoe 000pyI0BaHUE.

3.2. HNudopmanunoHHoe odecnevyeHue pean3anum NporpaMmmsl
OCHOBHBIEC HCTOUHUKH:
1. Tabpuensn O.C. Xumus. 10 kinacc. YrayoneHnsiid ypoBeHb: yueonuk / O. C.

["a6puensn, . I'. Octpoymos, C. A. Cnaakos. - [Ipocsemenne, 2022. — 399
2. Xwumwus. 11 knacc. Yrinyonennsiit ypoBens: yueouuk / O. C. I'abpuensn, U. I'.

Octpoymos, C. A. Cnankos, A. H. JIéBkuH. - [IpocBemenue, 2022. — 432



I[OHOJIHHTC.]ILHBIQ HCTOYHHUKMU:

http://lib.bsaa.edu.ru — 9b Bearopoackoro 'AY

http://znanium.com — 9BC «3Hannym»
http://e.lanbook.com — IBC «JIanby
http://ebs.rgazu.ru — IBC «AgriLib»

4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YYEBHOI
JACHOUTLIAHBI

KoHTponb 1 olieHKa pe3ynbTaToB 00y4deHHsl ocyuiecTBiisieTcs KoHTposb u
OLIEHKAa pEe3yJbTaTOB OOYUYEHUS OCYIIECTBISIETCS MPENoAaBaTesieM B IIPOLECcCe
IIPOBEICHUS MPAKTUUYECKUX 3aHATUM M J1aDOpAaTOPHBIX pabOT, TECTUPOBAHUS, a
TaK)K€ BBINOJHEHHUS] OOYYaIOIMMUCS WHAMBUAYAIbHBIX 33/JaHUN, IPOEKTOB,
uccienoBaHuil. Pe3ynabTaTel 00y4eHHs] ONPENENstoT, YTO OO0yYaroIIHecs JOJIKHBI
3HATh, IOHUMATh U JEMOHCTPUPOBATH MO 3aBEPILICHUH U3yYEHUS TUCUUIIINHBI.

Jlis popMUpoBaHUs, KOHTPOJI U OLEHKU PE3YJbTAaTOB OCBOCHHS Y4eOHOMN
JUCUUIUIMHBI UCTIONB3YETCSl CUCTEMA OLIEHOYHBIX MEPONPUITHI, MPEACTaBISIOMIAs
co00i KOMILJIEKC Y4YEOHBIX MEPOINPUSATHI, COTJIACOBAHHBIX C pE3yJbTaTaMH
oOyuenuss u copmynupoBanHblx ¢ yderoM @OI'OC COO (mpenmeTHbIC
pe3ynbrarsl o aucuuminiae) 1 ®I'OC CIIO.


http://lib.bsaa.edu.ru/
http://znanium.com/
http://e.lanbook.com/
http://ebs.rgazu.ru/

Monayas /

Ne Pasien / Tema PesyabTaT 00yuenus OueHo4yHbIe MepONIPUATHS OK
|
1 | Pa3pex 1. ®opmyanpoBaTh 0a30Bble NOHATHS
OcHOBBI CTPOEHHUA U 3aKOHBI XMMHH
BellecTBa
1.1 | Crpoenue aromoB CocTtaBisaTh XMUMHUYECKHE (HOPMYJIbI 1. Tect «CTpoeHre aTOMOB XUMHUECKUX AJIEMEHTOB U IIPUpOJa OK 01
XUMHYECKHX DJIEMEHTOB | COCIIMHEHUIN B COOTBETCTBUHU CO XUMHUYECKOH CBSI3N».
Y IIPAPOJA XUMUYECKOW | CTEIIEHBIO OKHCIEHUS XUMUYECKUX
CBSA3U 3JIEMEHTOB, UCXO/Is U3 BAJICHTHOCTHU U
AJIEKTPOOTPHULIATETLHOCTU
1.2 | [lepuonnueckuii 3aK0H U | XapaKTepU30BaTh XUMUIECKHE [IpakTHKO-OPUEHTUPOBAHHBIE TEOPETHUECKUE 3aJaHUS Ha OK 01
tabnuua J[.U. AJIEMEHTHI B COOTBETCTBUU C UX XapaKTepU3alUI0 XUMUYECKUX AIeMEHTOB: «MeTtamumdeckue / OK 02
Menpeneena MOJIO’)KEHUEM B IEPUOANYECKOM HEMETaJINYECKHUE CBOIMCTBA, 3JIEKTPOOTPULIATENIbHOCTD U
CUCTEME XUMHUYECKHX AieMeHToB [[.M. | cpocTBO K 3JIEKTPOHY XUMUYECKUX 3JIEMEHTOB B COOTBETCTBHE C
Menneneesa UX 3JIEKTPOHHBIM CTPOEHUEM U MTOJIOKEHUEM B IEPHOANYECKON
cucreMe XuMu4eckux aieMeHToB [[.1. Menneneesay.
2 Paznea 2. KonTpoJubnas padora «CtpoeHue KonTtpoubnas padora «CTpoeHue BemecTsa  XHMHYECKH e

XuMHYeCKHe peaKkunu

BEIIECTBA H XUHMHYECCKHUE PCAKINUN>

peaKium»




AUCIICPCHBIX CUCTEM

CBOMCTBA

- IIpuroroBiieHre pacTBOPOB;

2.1 | Tunsl XuMUYECKUX 1. 3az[a131/1 Ha COCTABICHNE YPABHEHUH | 13a1auy ya cocTaBIenne ypaBHEHHiT peakiyii: OK 01
pcaknuu peaKknuun: - COCIMHEHHsI, 3aMEIICHUS, Pa3JIOKEHUsI, 0OOMEHA
- COCNMHCHIA, 3aMCILCHIA, 2. 3a/1a4M Ha pacyeT KOJINYCCTBEHHBIX XaPAKTEPUCTHUK MPOIYKTa
PasyoKCHHA, obmeHa u PEeaKIMU COeMHEHHS; MACCOBON MIIM 0OBEMHOM J0JM BBIX0/a
peakuuii3azain Ha pacuer IPOJYKTa PEAKIMHI COETMHEHNUS OT TEOPETUYECKU BO3MOKHOTO;
KOJIMCCTBCHHBIX XapaKTCPHCTHK 00BEMHBIX OTHOLIECHUI ra30B; KOJIMYECTBEHHBIX XapaKTEPUCTHK
TpOAlyKTa peakini COCMHCHIA, MICXOJIHBIX BELIECTB U MPOLYKTOB PEAKIIUM; MACCHI (00BeM,
MaCCOBO# MM 00BEMHOI 101 KOJIMYECTBO BELIECTBA) IPOAYKTA PEAKIIUM, ECITH OHO M3 BELIECTB
BbIXO/1a IIPOALYKTa PCAKLMH JIaHO B BUJIE PACTBOPA C OIPEJIETEHHOI MacCOBOM f0Iei
COCIMHEHUS OT TEOPETHIECKU _ | pactBopenHoro Bemectsa.
BO3MOYKHOT'O; 00BEMHBIX OTHOIICHUH
ra30B; KOJHMYECTBCHHBIX
XapaKTEPUCTHK UCXOHBIX BEIICCTB U
IPOJYKTOB PEAKIUH; Macchl (00beM,
KOJIMYECTBO BEIIECTBA) MPOYKTa
PEaKIim, €CIT OHO U3 BEIIECTB JJAHO
B BUJIE PACTBOpa C OIpeJIelIeHHON
MacCOBOH J10JI€M paCTBOPEHHOIO
BEIIIECTBA.
2.2 | DAEKTPOIUTUYECK ast CocraBnsth ypaBHeHus xumuueckux | 1. JlabopatopHas pabora «Peakiuu ruaponnzay. OK 01
JUCCOITMAIMS U MOHHBIA | peaKI[Mu HOHHOTO oOMeHa ¢ yuactueM | JlaGoparopHas padoTta «THIBI XUMHUYECKUX PEAKIIHI»
oOMeH HEOPraHMYECKUX BEIIECTB
3 Paznea 3.
HccienoBath qucnepcHbIe CHCTEMbI
JucnepcHbie
B.1 JlucniepcHbIe CHCTeMbI M | Pa3muuaTh UCTHHHBIC PACTBOPBI,
1. [TpakTHKO-OPUEHTUPOBAHHBIC PACUCTHBIC 3aIaHKS HA
(bakTopsl UX KOJIJIOUIHBIC PaCTBOPBI U . OK 01
. JIMCTIEPCHBIE CHCTEMBI, UCTIONIb3yeMbIE B OBITOBOU U
YCTOWYUBOCTH rpy0oIMCTIEpCHBIE CHCTEMBI Ha .
MIPOM3BOJICTBEHHOH NI TETLHOCTH YEIIOBEKA.
OCHOBE XMMHYECKOI'0 HKCIIEPUMEHTA
3.2 |ccnenoBaHue CBOMCTB HccnenoBath PU3NKOXMMUYECKHE JlaGoparopHas paboTa OK 01




Pa3INIHbIX BUOAOB
JUCIICPCHBIX CUCTEM

- HCCJ’ICI{OB&HI/IC JUCIICPCHBIX CUCTEM.

MPOTEKAHUS XUMHYECKHUX
peakuui

TEeMIIepaTypbl Ha CKOPOCTh
XUMUYECKHUX PeaKni

KOHLEHTPALMU PEarMpyIOIINX BEIIECTBY;
2. IIpakTHKO-OpHUEHTHPOBAHHBIE TEOPETHUECKUE 3aIaHUS Ha
aHayu3 (HaKTOPOB, BIMAIONINX HA H3MEHEHHE CKOPOCTH

4 Paznen 4. HccnenoBarh cTpoenue u cBoiictBa | KonTpoJsbHasi padora «CBoiicTBa HEOPraHU4eCKUX BellecTB»
Crpoenne n HEOPraHMYeCKHX BellecTB
CBOICTBA
HEOPraHMYeCKuX
BelllecTB
4.1 | Knaccudpukanus, Knaccupunuposars Heopraunueckue | 1. Tect «HomeHknaTypa 1 Ha3BaHUE HEOPIaHUYECKUX BELIECTB OK 01
HOMEHKJIaTypa U BEIL[ECTBA B COOTBETCTBUU C UX HCXOJIS U3 UX XUMHUYECKOH (hOPMYJIIBI MIIN COCTABIICHHUE
CTpOEHUE CTPOCHUEM XMUMUYECKON (OPMYJIbl UCXOS U3 HA3BaHUS BELLECTBA IO
HEOPraHUYeCKUX MEKTYHAPOAHON WIIN TPUBUAIBHON HOMEHKIIATYPe».
BEIIIECTB 2. 3ajjauyu Ha pacyeT MaccoOBOM J0JIM (MacChl) XUMUYECKOTO
3JIEMEHTA (COEIMHEHNU)B MOJIEKYJIe (CMECH).
3. IlpakTuueckue 3a1aHus 10 KIacCUpUKAMU, HOMEHKIIAType U
XMMHUYECKUM (hOpMyJIaM HEOPTaHUYECKUX BEIIECTB PA3IHMYHBIX
KJIaCCOB.
1.2 DUBHKO-XUMHUYECKHE CocraBnath ypaBHeHHS XuMudeckux | 2. 1. Tect «OCcoOEHHOCTH XMMUYECKHX CBOHCTB OKCHIOB, kuciot, | OK 01
CBOICTBA peakui HOHHOTO OOMEHa C y4acTHEM | OCHOBaHUIl, aM(OTEPHBIX TUIPOKCHIOB U CONIEH». OK 02
HEOPraHUYECKUX HCOPTaHUICCKHUX BCIICCTB. 2. IIpakTHKO-OpHEHTUPOBAHHbIE TEOPETHYECKHUE 3a/IaHUS Ha
BEIIIECTB CocTapyiaTh ypaBHEHUsS XUMUYECKAX | cRoifcTBA M MOTydYEHHE HEOPTAHMUECKUX BEIIECTB.
PeaKiii HOHHOTO OOMEHa C YJaCTHEM | JlaGopaTopHas paboTa «CBOHCTBA METATIIOB H HEMETAILIOBY.
HEOpPraHMYECKUX BEIIECTB
5 Pa3gea 5. HccaenoBars paBHOBeCHE H

Kunernyeckue n CKOPOCTh XMMHYECKUX peaKIuil

TepMOAUHAMHYECKHE

3aKOHOMEPHOCTH

NPOTEeKAHHUS

XHMHYECKHX peaKkuuid

b.1 Kunernueckue HccnenoBath BnusiHue KoHIeHTpauuu | 1. JlaboparopHas paboTa Ha BEIOOD: OK 01
3aKOHOMEPHOCTH pEarnupyroIux BEMECTB U - «OmnpeneneHne 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT OK 02




XUMHYECKOM pCaKIu.

b.2 TepmoauHamMuueckue HccenenoBars BIMSHUE U3MEHEHUS 1. 3agaun Ha pacyeTsl TEIIOBHIX AP PekToB XuMudeckux peakiuii | OK 01
3aKOHOMEPHOCTH KOHIIEHTPAllUH BEUIECTB, PEaKIUU W OTIpeJIeJICHUE TUIIA peaKIuu (110 TermoBoMy d3hPEeKTy: 3K30- U OK 02
MPOTEKAHUSI XUMUYECKUX | CPEAbl U TEMIIEPATyphl HA CMEIIEHUE | SHIOTEPMHUUYECKHE).
peakuuii. PaBHoBecue XUMHYECKOTO paBHOBECHS 2. [IpakTHKO-OpUEHTUPOBAHHBIC 38/ IaHUS HA TIPUMCHEHHUE
XUMHYECKHUX PeaKui npunuuna Jle [larenbe 1id HaXO0XKICHHUS HAIIPABJICHUS! CMEILICHUS

pPaBHOBECHS XUMHUYECKOU PEaKIMK U aHaIu3 (PaKTopoB,
BIIUSIONINX HA CMEIICHUE XUMHUYECKOTO PABHOBECHSI.
3. Jlaboparopnas pabota «/3yueHre BIUSHUS pa3IuIHBIX
(akTOpOB HA CMENMICHHE XUMHUYECKOTO PABHOBECHS».
6 | Pa3mexn 8. . | 3ammTa Keiica (c yuerom Oyayueii npodgeccuoHaAIbHOM
OueHuBaThH NMOCJIEACTBHSI ObITOBOM
Xumus B ObITY U . AeATeJIbHOCTH)
. U MIPOM3BOICTBEHHOM AeSITeJIbHOCTH
MPOU3BOJACTBEHH O .
YeJi0BeKa ¢ MO3U Uil
NesiTeJIbHOCTH .
IKOJIOTHYECKON 0e30IacHOCTH
YeJIOBeKa
XuMmus B ObITY U OuenuBath nocnenctsus opiToBoii 1 | Keiic (¢ yuerom Oynymiel npodeccuoHanbHOM eI TEeNIbHOCTH) OK 01
6.1 | MPOU3BOJICTBEHHO 51 MPOU3BOACTBEHHOM ESITENHHOCTH Bo3mokHBIE TEMBI KEHCOB: OK 02
JIEATEIIbHOCTH YEJIOBEKA | YEJIOBEKA C MO3UIIMI YKOJIOTUYECKOM 1. Xumus B Moeit Oyaymie npodeccumu. 8§ 8‘7‘

0€e30I1aCHOCTH

2. Byaymume marepuaisl 115 aBTOMOOHIIECTPOCHUSI.

3. Bopr0ba ¢ kKoppo3uelt aBTOMOOMIIBHOTO TPAHCIIOPTA.
4. boprba ¢ Koppo3uel 3IeKTpoceTei.

5. Xumust akkyMyJIsITOPOB.

6. HoBble cpezcTBa it OKpacKH aBTOMOOMIICH.

7. JlekapcTBa Ha OCHOBE PaCTUTEIBHBIX MPEMapaToB.
8. OnpenieieHre HUTPATOB B BOJIE.

9. OnpeneneHne KECTKOCTH BOJIBL.

10. OmnpeeneHne Ka4ecTBa BOJIBI.
11. ABTOMOOWJIM Ha BOJIOPOTHOM TOILJTUBE.
12. HccnenoBanue coctaBa MUHEPATbHON BOJBI U

PCKOMCHAAIUU 110 €€ UCITOJIb30BAHUTO.




13. HccnenoBanue pa3pymiaroniero 1eiCcTBUs MPUPOIHON
BOJBI HA IIOYBY.

14. HccenenoBanue kauecTBa MUTHEBOUM BOJIBI.
15.  Hccnenoanue npo0 BOIONPOBOAHOMN BOJBI HA IPEAMET
YCTPAHEHUS JKECTKOCTH.
16.  YcrpaHeHue )eCTKOCTH BOJIbI B CEJIbCKOXO03HCTBEHHOM
NeSITETbHOCTH.
7 Paspgen 7. Knaccudpuunponarth
CrpoeHnue u cBoiicTBa HeoOpraHu4ecKue BellecTBa B
OPraHMYeCKHX BelIeCTB | COOTBETCTBUM C HX CTPOEHHEM
7.1 | Knaccuduxanus, VY craHaBiIMBaTH 3aBUCUMOCTD OK 01
CTpOCHUE U (OUBUKOXMMUYECKUX CBOMCTB I[IK 1.1
HOMEHKJIaTypa HEOPraHUYECKUX BELIECTB 1. 3amanus Ha cocTaBieHUE Ha3BaHUM oprannyeckux coenquuennit | [1K 1.2
OpPraHUYECKUX BEIIECTB 10 TPUBUAIBHOM MM MEXYHAPOJAHOM CUCTEMAaTHUECKOI
HOMEHKJIAType.
2. 3a71aHus Ha COCTABJICHUE TOJIHBIX U COKPAILIEHHBIX
CTPYKTYPHBIX (hopMyI
7.2 | CBolicTBa OpraHMYECKHX | YCTaHABJIMBATh 3aBUCHUMOCTH (pr3uko- | 1. 3amaHus Ha cocTaBlIeHUE YpaBHEHUH XUMAYECKUX PEaKIuii ¢ OK 01
COETMHEHUI XUMHYECKHX CBOMCTB OPraHMYECKUX | y4aCTHMEM OpraHMYECKHX BEIIECTB Ha OCHOBAHUHU MX COCTaBa U OK 02
BEILECTB OT CTPOEHUS MOJIEKYJI CTPOCHHSL. OK 04
2. 3aiaHus HA COCTaBJICHHUE YPAaBHEHUN XUMHUECKUX PEaKIIHiA, IIK 1.2
WUTIOCTPUPYIOIIMX XUMHYECKHE CBOWCTBA C yUETOM MEXaHU3MOB
IIPOTEKaHUs JaHHBIX PEaKLUI U T€HETUUECKOH CBS3U
OpPraHMYECKUX BEIIECTB Pa3HbIX KJIACCOB.
3. JTabopatopHas padora «IlogydeHre STUIICHA U U3ydEHHUE €T
CBOMCTBY.

7.3 | Opraunueckue Bemecrpa | OOOCHOBBIBATH 3HAUCHHE U [TpakTHKO-OpHUEHTHPOBAHHBIE 33JAHUSI [10 COCTABJICHUIO OK 01
B JKM3HEEATENLHOCTH IIPUMEHEHNE OPraHMUYECKUX BEIIECTB | XUMUYECKUX PEAKIUI C y4aCTUEM OPTaHUYECKUX BEILECTB, OK 02
uenoBexa. [Ipon3BoacTBO 1| B OBITOBOIT U IIPOU3BO/ICTBEHHON UCTIOJIBb3YEMBIX JUIS UX UACHTU(DHUKAIIMY B OBITY U OK 04

JeSITeIbHOCTH YeJIOBeKa UX (PU3MKO- MIPOMBIIIJICHHOCTH. IIK 1.1

[IPUMEHEHHUE OPraHUYECKHX




BEIL[ECTB B

XUMHUUYECKMMH CBOMCTBAMH

[TPOMBIILIJIEHHOCT

8 Paszpen 8. Kiaccupuuuponarn KoHTponbHas pa6ota «CTtpoeHue n CBOMCTBa
CtpoeHnune u cBoiicTBa HeOpraHu4vecKue BelecTsa B OpraHUYeCcKMUX BellecTB»

OPraHN4YecKNX BelleCTB | COOTBETCTBHH C MX CTPOCHHEM

8.1 | Knaccuduxkanus, VY cTaHaBIMBaTH 3aBUCUMOCTH OK 01
CTPOCHHE U (U3UKOXMMHUYECKUX CBOMCTB K 1.1
HOMEHKJIaTypa HEOPraHWYECKHUX BEILECTB 3. 3aaHus Ha COCTaBJICHUE HAa3BaHMI opraHnyeckux coeaunennit | [1K 1.2
OpraHMYECKUX BEIIECTB 10 TPUBUAIBHOMN WJIM MEXIYHAPOIHON cUCTEMaTU4YECKON

HOMEHKJIaType.
4. 3anaHusi Ha COCTABJICHHUE TMOJHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hopMyI
8.2 CBolicTBa OpraHUYeCcKUX | Y CTaHaBJIMBATh 3aBUCUMOCTb 4. 3ajgaHus Ha COCTaBICHUE YPAaBHEHUM XUMHUUECKHUX PEaKIIHii ¢ OK 01
COEIMHEHU I (U3UKOXUMUYECKHUX CBOMCTB Y4aCTHEM OPIaHMYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U OK 02
OpraHUYECKUX BEIIECTB OT CTPOEHUS | CTPOCHHS. OK 04
MOJIEKYJT 5. 3azaHus Ha COCTABJICHHE YPAaBHEHUM XUMUYECKUX PEAKIIHM, K 1.2
WUTIOCTPUPYIOIINX XUMUYECKUE CBOWCTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKIUN U TEHETUYECKOMN CBSI3U
OpraHMYECKUX BEIIECTB Pa3HbIX KJIACCOB.
6. JTabopartopHas padora «[lomydeHre STUICHA U U3yYEHUE €T
CBOMCTB.

8.3 | Opranmueckue BemectBa | OOOCHOBBIBATh 3HAYCHUE U ITpakTHKO-OpHEHTHPOBAHHBIE 3aJAHUSI [T0 COCTABJICHUIO OK 01
B XKU3HCACATCIBHOCTH IIPUMEHEHNE OPraHUYECKUX BEIIECTB | XUMUYECKUX PEAKIUHN C yYaCTUEM OPraHUYECKHUX BEIIECTB, OK 02
uenoseka. [IPOM3BOACTBO | b Griropoit u npon3BoACTBEHHOI MCTIOJIB3YEMBIX IS MX HACHTU()HKALMU B OBITY OK 04
1 TIPUMCHCHHE JEATETLHOCTH YeJIOBeKa UX (U3UKO- MPOMBIIUIEHHOCTH. I[K 1.1

OpTraHU4YC€CKUX BCIICCTB B
MMPOMBIINIJICHHOCTH

XUMHUYECKUMH CBOMCTBaAMH

IIpukJjiagHoi MOaYJIb

Pa3zpen 9.
HccaenoBanue u
XHMHYECKHUI aHAJIN3

HNHTepnperupoBaTh XMMHYECKHUE
npouecchl U siBjieHUs1 B Onocgepe

3ammTa Keiica (¢ yueroM Oyayuei npogeccuoHAIbHON
AeSITeIbHOCTH)




00beKkTOB Onochepsnl

9.1. | OcHoBBI 1a00OpaTOPHOI  [BBITOTHATH MOJHBINA ITHKII 1. JJTabopatopnas padora «OCHOBBI 1a00PAaTOPHOI MPAKTHKI. OK 01
NPaKTUKU B PKCIEPUMEHTAIBHOTO UCCIIEIOBaHUS ¢ | 2. 3a/1a4M HA BBIYMCICHUE CPEHEr0 3HAYCHUS
npodeCCHOHATBLHBIX COOJII0ICHHEM TPaBUII OE30I1aCHOTO HKCHEPUMEHTAIBHBIX JaHHBIX, TOTPEUTHOCTH.
1abopaTopusx 0OpaIeHus C BeuleCTBaMu U 3. IlpeacraBienue pe3yabTaToB SKCIEPHUMEHTA B pa3IHYHON
iTabopaTopHbIM 000pyIOBaHUEM dopme (Tabnuua, rpaduk,)
9.1. | Xumunueckuii aHaM3 HccnenoBaTh XUMUYECKHH cOCTaB 1. Tect «CBoiicTBa 1 COCTaB BOJIBD. OK 01
2 | npo6 Bombl po0 BOJIBI . JJaboparopHas pabota «OnpeeneHue KecTKOCTH BOJbI U OK 02
CIOCOOBI €€ YCTpaHEHUS». OK 07
9.3 | XuMnyeckuii aHaanu3 HccinenoBaTh XUMHYECKUH COCTaB 1. Tect no TeMe «XUMHUYECKHUI COCTAaB HEOPTAaHUUECKHUX U OK 01
po0 MoYBbI po0 MoYBbI OpraHUYECKUX YIO0OPEHUI». OK 02
2. JJabopatopnas padora Onpenenenne pH BoTHON BBITSKKA 8}12 8‘7‘

IIOYBbI, €€ KUCJIIOTHOCTH MU INICIIOYHOCTH.
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